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<210> l 

<211> 1680 

<212> DNA 

<213> Cellulomonas strain 69B4 



<400> 1 
gcgcgctgcg 
acccaccaga 
accagcacgc 
cgagatgaca 
cctggcaggc 
accgccacgc 
gggcctcgac 
cggcgaggcc 
cgtcctgtac 
cacggccgtc 
cgccgccctc 
cgtcgtcgtc 
cgacgtcccg 
cgacgtgatc 
cgcggtcaac 
caaccccacc 
taccggggcc 
ggtcgccggg 
cgggtggcac 
cgtccgcggc 
gctcgccggc 



cccacgacga 
tcgacctcca 
tcctaacctc 
ccacgcacag 
ggcatggccg 
ctggccgaga 
gcggaggaag 
ctcgccgaag 
gtcgccacca 
accgtcgagc 
gagggccacg 
gccgtcaagg 
tccgacgccg 
ggcggcaacg 
ggcgggttca 
gggaccttcg 
ggcgtgaacc 
cacaccgcgg 
tgcggcacca 
ctgatccgca 
aaccaggccc 



cgccgtccgc 
taacgaggcc 
cgagcaccgg 
tcacgcgggc 
cccaggccaa 
agctcgaccc 
ccgccgccac 
agctcgacga 
ccgacgagga 
actccctggc 
acgacgtgcc 
ccggagccca 
tgaccttcgt 
cctacaccat 
tcaccgccgg 
ccgggtccag 
tgctggccca 
cccccgtcgg 
tcactgcgct 
ccaccgtctg 
agggcgtcac 



cgttcgccgg 
gtatgaccag 
cgaccgccgg 
cctggccgtg 
cgagcccgca 
cgacctcctc 
cctggcgttc 
ggacttcgcc 
cgccgtcgag 
cgacctcgag 
cacctggtac 
ggacgtcgcc 
cgagaccgac 

cggggggcgc 

ccactgcggc 
cttcccgggc 
ggtcaacaac 
ctcggccgtg 
caactcctcg 
cgccgagccc 
gtccggcggc 



cgtacctgcg 
aaagggatct 
gtgcgatgaa 
gccaccgcag 
ccacccggga 
gaggccatgg 
cagcacgacg 
ggcacctggg 
gaggtcgagg 
gcctggaaga 
gtcgacgtcc 
gccggcctcg 
gagaccccgc 
agccgctgct 
cgcaccggcg 
aacgactacg 
tactccggtg 
tgccggtccg 
gtcacctacc 
ggcgactccg 
tccggcaact 



ttggctcacc 
gccaccgccc 
a gggacgaac 
ccgccacact 
gcgcgagcgc 
agcgcgacct 
cagccgagac 
tcgaggacga 
gcgaaggcgc 
ccgtcctcga 
cgaccaacag 
tcgaaggtgc 
ggaccatgtt 
cgatcgggtt 
ccaccaccgc 
cgttcgtccg 
gccgcgtcca 
ggtcgaccac 
ccgagggcac 
gtggctcgct 
gccgcaccgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



tggcaccacg ttcttccagc cggtcaaccc catcctccag gcgtacggcc tgaggatgat 1320 

caccacggac tcgggcagca gcccggcccc tgcaccgacc tcctgcaccg gctacgcccg 1380 

caccttcacc gggaccctcg cggccggccg ggccgccgcc cagcccaacg ggtcctacgt 1440 

gcaggtcaac cggtccggga cccacagcgt gtgcctcaac gggccctccg gtgcggactt 1500 

cgacctctac gtgcagcgct ggaacggcag ctcctgggtg accgtcgccc agagcacctc 1560 

ccccggctcc aacgagacca tcacctaccg cggcaacgcc ggctactacc gctacgtggt 1620 

caacgccgcg tccggctccg gtgcctacac catggggctc accctcccct gacgtagcgc 1680 



<210> 2 

<211> 1488 

<212> DNA 

<213> Cellulomonas strain 69B4 



<400> 2 

atgacaccac gcacagtcac gcgggccctg gccgtggcca ccgcagccgc cacactcctg 60 

gcaggcggca tggccgccca ggccaacgag cccgcaccac ccgggagcgc gagcgcaccg 12 0 

ccacgcctgg ccgagaagct cgaccccgac ctcctcgagg ccatggagcg cgacctgggc 180 

ctcgacgcgg aggaagccgc cgccaccctg gcgttccagc acgacgcagc cgagaccggc 24 0 

gaggccctcg ccgaagagct cgacgaggac ttcgccggca cctgggtcga ggacgacgtc 300 

ctgtacgtcg ccaccaccga cgaggacgcc gtcgaggagg tcgagggcga aggcgccacg 360 

gccgtcaccg tcgagcactc cctggccgac ctcgaggcct ggaagaccgt cctcgacgcc 420 

gccctcgagg gccacgacga cgtgcccacc tggtacgtcg acgtcccgac caacagcgtc 480 

gtcgtcgccg tcaaggccgg agcccaggac gtcgccgccg gcctcgtcga aggtgccgac 540 

gtcccgtccg acgccgtgac cttcgtcgag accgacgaga ccccgcggac catgttcgac 600 

gtgatcggcg gcaacgccta caccatcggg gggcgcagcc gctgctcgat cgggttcgcg 660 

gtcaacggcg ggttcatcac cgccggccac tgcggccgca ccggcgccac caccgccaac 720 

cccaccggga ccttcgccgg gtccagcttc ccgggcaacg actacgcgtt cgtccgtacc 780 

ggggccggcg tgaacctgct ggcccaggtc aacaactact ccggtggccg cgtccaggtc 84 0 

gccgggcaca ccgcggcccc cgtcggctcg gccgtgtgcc ggtccgggtc gaccaccggg 900 

tggcactgcg gcaccatcac tgcgctcaac tcctcggtca cctaccccga gggcaccgtc 960 

cgcggcctga tccgcaccac cgtctgcgcc gagcccggcg actccggtgg- ctcgctgctc 1020 

gccggcaacc aggcccaggg cgtcacgtcc ggcggctccg gcaactgccg caccggtggc 1080 

accacgttct tccagccggt caaccccatc ctccaggcgt acggcctgag gatgatcacc 1140 

acggactcgg gcagcagccc ggcccctgca ccgacctcct gcaccggcta cgcccgcacc 1200 

ttcaccggga ccctcgcggc cggccgggcc gccgcccagc ccaacgggtc ctacgtgcag 1260 

gtcaaccggt ccgggaccca cagcgtgtgc ctcaacgggc cctccggtgc ggacttcgac 1320 

ctctacgtgc agcgctggaa cggcagctcc tgggtgaccg tcgcccagag cacctccccc 1380 

ggctccaacg agaccatcac ctaccgcggc aacgccggct actaccgcta cgtggtcaac 1440 

gccgcgtccg gctccggtgc ctacaccatg gggctcaccc tcccctga 1488 

<210> 3 
<211> 1404 
<212> DNA 

<213> Cellulomonas spp. 



<400> 3 

aacgagcccg caccacccgg gagcgcgagc gcaccgccac gcctggccga gaagctcgac 60 

cccgacctcc tcgaggccat ggagcgcgac ctgggcctcg acgcggagga agccgccgcc 120 

accctggcgt tccagcacga cgcagccgag accggcgagg ccctcgccga agagctcgac 180 

gaggacttcg ccggcacctg ggtcgaggac gacgtcctgt acgtcgccac caccgacgag 24 0 

gacgccgtcg aggaggtcga gggcgaaggc gccacggccg tcaccgtcga gcactccctg 300 

gccgacctcg aggcctggaa gaccgtcctc gacgccgccc tcgagggcca cgacgacgtg 360 

cccacctggt acgtcgacgt cccgaccaac agcgtcgtcg tcgccgtcaa ggccggagcc 420 

caggacgtcg ccgccggcct cgtcgaaggt gccgacgtcc cgtccgacgc cgtgaccttc 480 

gtcgagaccg acgagacccc gcggaccatg ttcgacgtga tcggcggcaa cgcctacacc 54 0 

atcggggggc gcagccgctg ctcgatcggg ttcgcggtca acggcgggtt catcaccgcc 600 

ggccactgcg gccgcaccgg cgccaccacc gccaacccca ccgggacctt cgccgggtcc 660 



agcttcccgg 
caggtcaaca 
ggctcggccg 
ctcaactcct 
tgcgccgagc 
acgtccggcg 
cccatcctcc 
cctgcaccga 
cgggccgccg 
gtgtgcctca 
agctcctggg 
cgcggcaacg 
accatggggc 



gcaacgacta 
actactccgg 
tgtgccggtc 
cggtcaccta 
ccggcgactc 
gctccggcaa 
aggcgtacgg 
cctcctgcac 
cccagcccaa 
acgggccctc 
tgaccgtcgc 
ccggctacta 
tcaccctccc 



cgcgttcgtc 
tggccgcgtc 
cgggtcgacc 
ccccgagggc 
cggtggctcg 
ctgccgcacc 
cctgaggatg 
cggctacgcc 
cgggtcctac 
cggtgcggac 
ccagagcacc 
ccgctacgtg 
ctga 



cgtaccgggg 
caggtcgccg 
accgggtggc 
accgtccgcg 
ctgctcgccg 
ggtggcacca 
atcaccacgg 
cgcaccttca 
gtgcaggtca 
ttcgacctct 
tcccccggct 
gtcaacgccg 



ccggcgtgaa 
ggcacaccgc 
actgcggcac 
gcctgatccg 
gcaaccaggc 
cgttcttcca 
actcgggcag 
ccgggaccct 
accggtccgg 
acgtgcagcg 
ccaacgagac 
cgtccggctc 



cctgctggcc 
ggcccccgtc 
catcactgcg 
caccaccgtc 
ccagggcgtc 
gccggtcaac 
cagcccggcc 
cgcggccggc 
gacccacagc 
ctggaacggc 
catcacctac 
cggtgcctac 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1404 



<210> 4 

<211> 567 

<212> DNA 

<213> Cellulomonas spp. 



<400> 4 

ttcgacgtga tcggcggcaa cgcctacacc atcggggggc gcagccgctg ctcgatcggg 60 

ttcgcggtca acggcgggtt catcaccgcc ggccactgcg gccgcaccgg cgccaccacc 120 

gccaacccca ccgggacctt cgccgggtcc agcttcccgg gcaacgacta cgcgttcgtc 180 

cgtaccgggg ccggcgtgaa cctgctggcc caggtcaaca actactccgg tggccgcgtc 240 

caggtcgccg ggcacaccgc ggcccccgtc ggctcggccg tgtgccggtc cgggtcgacc 3 00 

accgggtggc actgcggcac catcactgcg ctcaactcct cggtcaccta ccccgagggc 360 

accgtccgcg gcctgatccg caccaccgtc tgcgccgagc ccggcgactc cggtggctcg 420 

ctgctcgccg gcaaccaggc ccagggcgtc acgtccggcg gctccggcaa ctgccgcacc 480 

ggtggcacca cgttcttcca gccggtcaac cccatcctcc aggcgtacgg cctgaggatg 540 

atcaccacgg actcgggcag cagcccg 567 

<210> 5 
<211> 83 
<212> DNA 

<213> Cellulomonas strain 69B4 



<400> 5 

atgacaccac cacagtcacg cgggccctgg ccgtggccac cgcagccgcc acactcctgg 60 
caggcggcat ggccgcccag gcc 83 

<210> 6 

<211> 495 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 6 



Met Thr Pro Arg Thr Val Thr Arg 
1 5 
Ala Thr Leu Leu Ala Gly Gly Met 
20 

Pro Pro Gly Ser Ala Ser Ala Pro 

35 40 
Pro Asp Leu Leu Glu Ala Met Glu 

50 55 
Glu Ala Ala Ala Thr Leu Ala Phe 
65 70 



Ala Leu Ala Val Ala Thr Ala Ala 

10 15 
Ala Ala Gin Ala Asn Glu Pro Ala 
25 30 
Pro Arg Leu Ala Glu Lys Leu Asp 
45 

Arg Asp Leu Gly Leu Asp Ala Glu 
60 

Gin His Asp Ala Ala Glu Thr Gly 
75 80 



Glu 


Ala 


Leu 


Ala 


Glu 


Glu 


Leu 


Asp 


Glu 


Asp 


Phe 


Ala 


Gly 


Thr 


Trp 


Val 










85 










90 










95 




Glu 


Asp 


Asp 


Val 


Leu 


Tyr 


Val 


Ala 


Thr 


Thr 


Asp 


Glu 


Asp 


Ala 


Val 


Glu 








100 










105 










110 






Glu 


Val 


Glu 


Gly Glu 


Gly 


Ala 


Thr 


Ala 


Val 


Thr 


Val 


Glu 


His 


Ser 


Leu 






115 










120 










125 








Ala 


Asp 


Leu 


Glu 


Ala 


Trp 


Lys 


Thr 


Val 


Leu 


Asp 


Ala 


Ala 


Leu 


Glu 


Gly 




130 










135 










140 










His 


Asp 


Asp 


Val 


Pro 


Thr 


Trp 


Tyr 


Val 


Asp 


Val 


Pro 


Thr 


Asn 


Ser 


Val 


145 










150 










155 










160 


Val 


Val 


Ala 


Val 


Lys 


Ala 


Gly 


Ala 


Gin 


Asp 


Val 


Ala 


Ala 


Gly 


Leu 


Val 










165 










170 










175 




Glu 


Gly 


Ala 


Asp Val 


Pro 


Ser 


Asp 


Ala 


Val 


Thr 


Phe 


Val 


Glu 


Thr 


Asp 








180 










185 










190 






Glu 


Thr 


Pro 


Arg 


Thr 


Met 


Phe 


Asp 


Val 


He 


Gly 


Gly 


Asn 


Ala 


Tyr 


Thr 






195 










200 










205 








lie 


Gly 


Gly 


Arg 


Ser 


Arg 


Cys 


Ser 


He 


Gly 


Phe 


Ala 


Val 


Asn 


Gly 


Gly 




210 










215 










220 










Phe 


He 


Thr 


Ala Gly 


His 


Cys 


Gly 


Arg 


Thr 


Gly 


Ala 


Thr 


Thr 


Ala 


Asn 


225 










230 










235 










240 


Pro 


Thr 


Gly 


Thr 


Phe 


Ala 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 


Asn 


Asp 


Tyr 


Ala 










245 










250 










255 




Phe 


Val 


Arg 


Thr Gly 


Ala 


Gly 


Val 


Asn 


Leu 


Leu 


Ala 


Gin 


Val 


Asn 


Asn 








260 










265 










270 






Tyr 


Ser 


Gly 


Gly Arg 


Val 


Gin 


Val 


Ala 


Gly 


His 


Thr 


Ala 


Ala 


Pro 


Val 






275 










280 










285 








Gly 


Ser 


Ala 


Val 


Cys 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 




290 










295 










300 










Thr 


He 


Thr 


Ala 


Leu 


Asn 


Ser 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 


Thr 


Val 


305 










310 










315 










320 


Arg 


Gly 


Leu 


He 


Arg 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 










325 










330 










335 




Gly 


Ser 


Leu 


Leu 


Ala 


Gly 


Asn 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 








340 










345 










350 






Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 


Asn 






355 










360 










365 








Pro 


He 


Leu 


Gin 


Ala 


Tyr 


Gly 


Leu 


Arg 


Met 


He 


Thr 


Thr 


Asp 


Ser 


Gly 




370 










375 










380 










Ser 


Ser 


Pro 


Ala 


Pro 


Ala 


Pro 


Thr 


Ser 


Cys 


Thr 


Gly 


Tyr 


Ala 


Arg 


Thr 


385 










390 










395 










400 


Phe 


Thr 


Gly 


Thr 


Leu 


Ala 


Ala 


Gly 


Arg 


Ala 


Ala 


Ala 


Gin 


Pro 


Asn 


Gly 










405 










410 










415 




Ser 


Tyr 


Val 


Gin 


Val 


Asn 


Arg 


Ser 


Gly 


Thr 


His 


Ser 


Val 


Cys 


Leu 


Asn 








420 










425 










430 






Gly 


Pro 


Ser 


Gly Ala 


Asp 


Phe 


Asp 


Leu 


Tyr 


Val 


Gin 


Arg 


Trp 


Asn 


Gly 






435 










440 










445 








Ser 


Ser 


Trp 


Val 


Thr 


Val 


Ala 


Gin 


Ser 


Thr 


Ser 


Pro 


Gly 


Ser 


Asn 


Glu 




450 










455 










460 










Thr 


He 


Thr 


Tyr 


Arg 


Gly 


Asn 


Ala 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Val 


Val 


Asn 


465 










470 










475 










480 


Ala 


Ala 


Ser 


Gly 


Ser 


Gly 


Ala 


Tyr 


Thr 


Met 


Gly 


Leu 


Thr 


Leu 


Pro 





485 490 495 



<210> 7 

<211> 467 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 7 



Asn 


Glu 


Pro 


Ala 


Pro 


Pro 


Gly 


Ser 


Ala 


Ser 


Ala 


Pro 


Pro 


Arq 


Leu 


Ala 


1 








5 










10 










15 




Glu 


Lys 


Leu 


Asp 


Pro 


Asp 


Leu 


Leu 


Glu 


Ala 


Met 


Glu 


Arcr 


Asp 


Leu 


Gly 








20 










25 










30 






Leu 


Asp 


Ala 


Glu 


Glu 


Ala 


Ala 


Ala 


Thr 


Leu 


Ala 


Phe 


Gin 


His 


Asp 


Ala 






35 










40 










45 








Ala 


Glu 


Thr 


Gly 


Glu 


Ala 


Leu 


Ala 


Glu 


Glu 


Leu 


Asp 


Glu 


Asp 


Phe 


Ala 




50 










55 










60 










Gly 


Thr 


Trp 


Val 


Glu 


Asp 


Asp 


Val 


Leu 


Tvr 


Val 


Ala 


Thr 


Thr 


Asp 


Glu 


65 










70 










75 










80 


Asp 


Ala 


Val 


Glu 


Glu 


Val 


Glu 


Gly 


Glu 


Gly 

VJ -A. J 


Ala 


Thr 


Ala 


Val 


Thr 


Val 










85 










90 










95 




Glu 


His 


Ser 


Leu 


Ala 


Asp 


Leu 


Glu 


Ala 


Trp 


Lvs 


Thr 


Val 


Leu 


Asp 


Ala 








100 










105 










110 






Ala 


Leu 


Glu 


Gly 


His 


Asp 


Asp 


Val 


Pro 


Thr 


Trp 


Tvr 


Val 


Asp 


Val 


Pro 






115 










120 










125 








Thr 


Asn 


Ser 


Val 


Val 


Val 


Ala 


Val 


Lvs 


Ala 


Glv 


Ala 


Gin 


Asp 


Val 


Ala 




130 










135 










140 










Ala 


Gly 


Leu 


Val 


Glu 


Gly 


Ala 


Asp 


Val 


Pro 


Ser 


Asp 


Ala 


Val 


Thr 


Phe 


145 










150 










155 










160 


Val 


Glu 


Thr 


Asp 


Glu 


Thr 


Pro 


Arg 


Thr 


Met 


Phe 


Asp 


Val 


lie 


Gly 


Gly 










165 










170 










175 




Asn 


Ala 


Tyr 


Thr 


lie 


Gly 


Gly 


Arg 


Ser 


Arcr 


Cys 


Ser 


lie 


Gly 


Phe 


Ala 








180 










185 










190 






Val 


Asn 


Gly 


Gly 


Phe 


lie 


Thr 


Ala 


Gly 


His 


Cys 


Gly 


Arg 


Thr 


Gly 


Ala 






195 










200 










205 








Thr 


Thr 


Ala 


Asn 


Pro 


Thr 


Gly 


Thr 


Phe 


Ala 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 




210 










215 










220 










Asn 


Asp 


Tyr 


Ala 


Phe 


Val 


Arg 


Thr 


Gly 


Ala 


Gly 


Val 


Asn 


Leu 


Leu 


Ala 


225 










230 










235 










240 


Gin 


Val 


Asn 


Asn 


Tyr 


Ser 


Gly 


Gly 


Ara 


Val 


Gin 


Val 


Ala 


Gly 


His 


Thr 










245 










250 










255 




Ala 


Ala 


Pro 


Val 


Gly 


Ser 


Ala 


Val 


Cys 


Arcr 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 








260 










265 










270 






Trp 


His 


Cys 


Gly 


Thr 


lie 


Thr 


Ala 


Leu 


Asn 


Ser 


Ser 


Val 


Thr 


Tvr 


Pro 






275 










280 










285 








Glu 


Gly 


Thr 


Val 


Arg 


Gly 


Leu 


lie 


Arcr 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 




290 










295 










300 










Glv 


Asp 


Ser 


Glv 


Glv 


Ser 


Leu 


Leu 


Ala 


Glv 


Asn 


Gin 


Ala 


Gin 


Glv 


Val 


305 










310 










315 










320 


Thr 


Ser 


Glv 


Glv 


Ser 


Glv 


Asn 


Cvs 

\-y a 


Arcr 


Thr 


Glv 


Glv 


Thr 


Thr 


Phe 


Phe 










325 










330 










335 




Gin 


Pro 


Val 


Asn 


Pro 


lie 


Leu 


Gin 


Ala 


Tvr 


Glv 


Leu 




Met 


lie 


Thr 








340 










345 










350 






Tin >- 


ASp 




\j±y 


Ser 


Co ■v* 

oeir 


Pro 


Ala 


Pro 


Ala 


Pro 


Tnr 


Ser 


Cys 


Tnr 


Pi tr 

biy 






355 










360 










365 








Tyr 


Ala 


Arg 


Thr 


Phe 


Thr 


Gly 


Thr 


Leu 


Ala 


Ala 


Gly 


Arg 


Ala 


Ala 


Ala 




370 










375 










380 










Gin 


Pro 


Asn 


Gly 


Ser 


Tyr 


Val 


Gin 


Val 


Asn 


Arg 


Ser 


Gly 


Thr 


His 


Ser 


385 










390 










395 










400 


Val 


Cys 


Leu 


Asn 


Gly 


Pro 


Ser 


Gly 


Ala 


Asp 


Phe 


Asp 


Leu 


Tyr 


Val 


Gin 










405 










410 










415 




Arg 


Trp 


Asn 


Gly 


Ser 


Ser 


Trp 


Val 


Thr 


Val 


Ala 


Gin 


Ser 


Thr 


Ser 


Pro 








420 










425 










430 







Gly Ser Asn Glu Thr lie Thr Tyr Arg Gly Asn Ala Gly Tyr Tyr Arg 

435 440 445 

Tyr Val Val Asn Ala Ala Ser Gly Ser Gly Ala Tyr Thr Met Gly Leu 

450 455 460 

Thr Leu Pro 
465 



<210> 8 

<211> 189 

<212> PRT 

<213> Cellulomonas spp. 



<400> 8. 



Phe Asp 


Val 


He 


1 






Cys Ser 


He 


Gly 






20 


Cys Gly 


Arg 


Thr 




35 




Gly Ser 


Ser 


Phe 


50 






Gly Val 


Asn 


Leu 


65 






Gin Val 


Ala 


Gly 


Ser Gly 


Ser 


Thr 






100 


Ser Ser 


Val 


Thr 




115 




Thr Val 


Cys 


Ala 


130 






Asn Gin 


Ala 


Gin 


145 






Gly Gly 


Thr 


Thr 


Gly Leu 


Arg 


Met 



180 



Gly Gly Asn Ala 
5 

Phe Ala Val Asn 

Gly Ala Thr Thr 
40 

Pro Gly Asn Asp 
55 

Leu Ala Gin Val 
70 

His Thr Ala Ala 
85 

Thr Gly Trp His 

Tyr Pro Glu Gly 
120 

Glu Pro Gly Asp 
135 

Gly Val Thr Ser 
150 

Phe Phe Gin Pro 
165 

He Thr Thr Asp 



Tyr Thr He Gly 
10 

Gly Gly Phe He 
25 

Ala Asn Pro Thr 

Tyr Ala Phe Val 
60 

Asn Asn Tyr Ser 
75 

Pro Val Gly Ser 
90 

Cys Gly Thr lie 
105 

Thr Val Arg Gly 

Ser Gly Gly Ser 
140 

Gly Gly Ser Gly 
155 

Val Asn Pro He 
170 

Ser Gly Ser Ser 
185 



Gly Arg Ser Arg 
15 

Thr Ala Gly His 
30 

Gly Thr Phe Ala 
45 

Arg Thr Gly Ala 

Gly Gly Arg Val 
80 

Ala Val Cys Arg 
95 

Thr Ala Leu Asn 
110 

Leu He Arg Thr 
125 

Leu Leu Ala Gly 

Asn Cys Arg Thr 
160 

Leu Gin Ala Tyr 
175 

Pro 



<210> 9 

<211> 28 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 9 



Met Thr Pro Arg Thr Val Thr Arg 
1 5 
Ala Thr Leu Leu Ala Gly Gly Met 
20 



Ala Leu Ala Val Ala Thr Ala Ala 

10 15 
Ala Ala Gin Ala 
25 



<210> 10 

<211> 23 

<212> DNA 

<213> Artificial 



Sequence 



<220> 



<223> primer 



<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (3) . . (3) 

<223> n is a, c, g, or t 

<400> 10 

acnacsggst ggcrgtgcgg cac 23 



<210> 11 

<211> 19 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (2) . . (17) 

<223> n is a, c, g, or t 

<400> 11 

angngccgcc ggagtcncc 19 

<210> 12 

<211> 58 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 12 



Asp Gly Trp Asp 
1 

Tyr Pro Glu Gly 
20 

Glu Pro Gly Asp 
35 

Gly Val Thr Ser 
50 



Cys Gly Thr lie 
5 

Thr Val Arg Gly 

Ser Gly Gly Ser 
40 

Gly Asp Ser Gly 
55 



Thr Ala Leu Asn 
10 

Leu lie Arg Thr 
25 

Leu Leu Ala Gly 
Gly Ser 



Ser Ser Val Thr 
15 

Thr Val Cys Ala 
30 

Asn Gin Ala Gin 
45 



<210> 13 

<211> 177 

<212> DNA 

<213> Cellulomonas 



strain 69B4 



<400> 13 

acgacggctg ggactgcggc accatcactg cgctcaactc ctcggtcacc taccccgagg 60 

gcaccgtccg cggcctgatc cgcaccaccg tctgcgccga gcccggcgac tccggtggct 120 

cgctgctcgc cggcaaccag gcccagggcg tcacgtccgg cgactccggc ggctcat 177 

<210> 14 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 14 

cggggtaggt gaccgaggag ttgagcgcag tg 32 



<210> 


15 


<211> 


33 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


primer 


<400> 


15 


gctcgccggc aaccaggccc agggcgtcac 


<210> 


16 


<211> 


34 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


primer 


<400> 


16 


aacggcgggt tcatcaccgc cggccactgc 


<210> 


17 


<211> 


14 


<212> 


PRT 



33 



34 



<213> Artificial Sequence 
<220> 

<223> N-terminus of the mature chain determined by MALDI-TOF analysis 
<400> 17 

Phe Asp Val lie Gly Gly Asn Ala Tyr Thr lie Gly Gly Arg 
15 10 

<210> 18 
<211> 189 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 18 

Phe Asp Val lie Gly Gly Asn Ala Tyr Thr lie Gly Gly Arg Ser Arg 

1 5 10 15 

Cys Ser He Gly Phe Ala Val Asn Gly Gly Phe He Thr Ala Gly His 

20 25 30 

Cys Gly Arg Thr Gly Ala Thr Thr Ala Asn Pro Thr Gly Thr Phe Ala 

35 40 45 

Gly Ser Ser Phe Pro Gly Asn Asp Tyr Ala Phe Val Arg Thr Gly Ala 





50 










55 










60 










Gly 


Val 


Asn 


Leu 


Leu 


Ala 


Gin 


Val 


Asn 


Asn 


Tyr 


Ser 


Gly 


Gly 


Arg 


Val 


65 










70 










75 










80 


Gin 


Val 


Ala 


Gly 


His 


Thr 


Ala 


Ala 


Pro 


Val 


Gly 


Ser 


Ala 


Val 


Cys 


Arg 










85 










90 










95 




Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 


Thr 


He 


Thr 


Ala 


Leu 


Asn 








100 










105 










110 






Ser 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 


Thr 


Val 


Arg 


Gly 


Leu 


He 


Arg 


Thr 






115 










120 










125 








Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Ser 


Leu 


Leu 


Ala 


Gly 




130 










135 










140 










Asn 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


145 










150 










155 










160 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 


Asn 


Pro 


He 


Leu 


Gin 


Ala 


Tyr 










165 










170 










175 




Gly 


Leu 


Arg 


Met 


He 


Thr 


Thr 


Asp 


Ser 


Gly 


Ser 


Ser 


Pro 














180 










185 
















<210> 


L9 




























<211> 


L84 




























<212> 1 


PRT 




























<213> Streptomyces 


griseus 




















<400> 


L9 




























Thr 


Pro 


Leu 


He 


Ala 


Gly 


Gly 


Glu 


Ala 


He 


Thr 


Thr 


Gly 


Gly 


Ser 


Arg 


1 








5 










10 










15 




Cys 


Ser 


Leu 


Gly 


Phe 


Asn 


Val 


Ser 


Val 


Asn 


Gly 


Val 


Ala 


His 


Ala 


Leu 








20 










25 










30 






Thr 


Ala 


Gly 


His 


Cys 


Thr 


Asn 


He 


Ser 


Ala 


Ser 


Trp 


Ser 


He 


Gly 


Thr 






35 










40 










45 








Arg 


Thr 


Gly 


Thr 


Ser 


Phe 


Pro 


Asn 


Asn 


Asp 


Tyr 


Gly 


He 


He 


Arg 


His 




50 










55 










60 










Ser 


Asn 


Pro 


Ala 


Ala 


Ala 


Asp 


Gly 


Arg 


Val 


Tyr 


Leu 


Tyr 


Asn 


Gly 


Ser 


65 










70 










75 










80 


Tyr 


Gin 


Asp 


He 


Thr 


Thr 


Ala 


Gly 


Asn 


Ala 


Phe 


Val 


Gly 


Gin 


Ala 


Val 










85 










90 










95 




Gin Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Leu 


Arg 


Ser 


Gly 


Ser 


Val 


Thr 


Gly 








100 










105 










110 






Leu 


Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Ser 


Ser 


Gly 


He 


Val 


Tyr 


Gly 


Met 






115 










120 










125 








He 


Gin 


Thr 


Asn 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Ser 


Leu 




130 










135 










140 










Phe 


Ala 


Gly 


Ser 


Thr 


Ala 


Leu 


Gly 


Leu 


Thr 


Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


145 










150 










155 










160 


Cys 


Arg 


Thr 


Gly 


Gly 


Thr 


Thr 


Phe 


Tyr 


Gin 


Pro 


Val 


Thr 


Glu 


Ala 


Leu 










165 










170 










175 





Ser Ala Tyr Gly Ala Thr Val Leu 
180 

<210> 20 
<211> 174 
<212> PRT 

<213> Streptomyces fradiae 



<400> 



20 



He 


Ala 


Gly 


Gly Glu 


Ala 


He 


Tyr 


Ala Ala 


Gly 


Gly 


Gly 


Arg 


Cys 


Ser 


1 






5 








10 










15 




Leu 


Gly 


Phe 


Asn Val 


Arg 


Ser 


Ser 


Ser Gly 


Ala 


Thr 


Tyr 


Ala 


Leu 


Thr 








20 








25 








30 






Ala 


Gly 


His 


Cys Thr 


Glu 


He 


Ala 


Ser Thr 


Trp 


Tyr 


Thr 


Asn 


Ser 


Gly 






35 








40 








45 








Gin 


Thr 


Ser 


Leu Leu 


Gly 


Thr 


Arg 


Ala Gly 


Thr 


Ser 


Phe 


Pro 


Gly 


Asn 




50 








55 








60 










Asp 


Tyr 


Gly 


Leu He 


Arg 


His 


Ser 


Asn Ala 


Ser 


Ala 


Ala 


Asp 


Gly 


Arg 


65 








70 








75 










80 


Val 


Tyr 


Leu 


Tyr Asn 


Gly 


Ser 


Tyr 


Arg Asp 


He 


Thr 


Gly 


Ala 


Gly 


Asn 








85 








90 










95 




Ala 


Tyr 


Val 


Gly Gin 


Thr 


Val 


Gin 


Arg Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Leu 








100 








105 








110 






His 


Ser 


Gly 


Arg Val 


Thr 


Gly 


Leu 


Asn Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Gly 






115 








120 








125 








Gly 


Asp 


He 


Val Ser 


Gly 


Leu 


He 


Gin Thr 


Asn 


Val 


Cys 


Ala 


Glu 


Pro 




130 








135 








140 










Gly 


Asp 


Ser 


Gly Gly 


Ala 


Leu 


Phe 


Ala Gly 


Ser 


Thr 


Ala 


Leu 


Gly 


Leu 


145 








150 








155 










160 


Thr 


Ser 


Gly 


Gly Ser 


Gly 


Asn 


Cys 


Arg Thr 


Gly 


Gly 


Thr 


Thr 







165 170 



<210> 21 

<211> 188 

<212> PRT 

<213> Streptomyces lividans 



<400> 21 



Asn 


Lys 


Leu 


He 


Gin 


Gly 


Gly 


Asp 


Ala He 


Tyr 


Ala 


Ser 


Ser 


Trp 


Arg 


1 








5 








10 










15 




Cys 


Ser 


Leu 


Gly 


Phe 


Asn 


Val 


Arg 


Thr Ser 


Ser 


Gly 


Ala 


Glu 


Tyr 


Phe 








20 










25 








30 






Leu 


Thr 


Ala 


Gly 


His 


Cys 


Thr 


Asp 


Gly Ala 


Gly 


Ala 


Trp 


Arg 


Ala 


Ser 






35 










40 








45 








Ser 


Gly 


Gly 


Thr 


Val 


He 


Gly 


Gin 


Thr Ala 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 




50 










55 








60 










Asn 


Asp 


Tyr 


Gly 


He 


Val 


Gin 


Tyr 


Thr Gly 


Ser 


Val 


Ser 


Arg 


Pro 


Gly 


65 










70 








75 










80 


Thr 


Ala 


Asn 


Gly 


Val 


Asp 


He 


Thr 


Arg Ala 


Ala 


Thr 


Pro 


Ser 


Val 


Gly 










85 








90 










95 




Thr 


Thr 


Val 


He 


Arg 


Asp 


Gly 


Ser 


Thr Thr 


Gly 


Thr 


His 


Ser 


Gly 


Arg 








100 










105 








110 






Val 


Thr 


Ala 


Leu 


Asn 


Ala 


Thr 


Val 


Asn Tyr 


Gly 


Gly 


Gly 


Asp 


Val 


Val 






115 










120 








125 








Gly 


Gly 


Leu 


He 


Gin 


Thr 


Thr 


Val 


Cys Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 




130 










135 








140 










Gly 


Ser 


Leu 


Tyr 


Gly 


Ser 


Asn 


Gly 


Thr Ala 


Tyr 


Gly 


Leu 


Thr 


Ser 


Gly 


145 










150 








155 










160 


Gly 


Ser 


Gly 


Asn 


Cys 


Ser 


Ser 


Gly 


Gly Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 










165 








170 










175 




Thr 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 


Gly 


Val Ser 


Val 


Tyr 











180 185 



<210> 22 
<211> 188 



<212> PRT 

<213> Streptomyces 



coelicolor 



<400> 22 



Asn 


Lys 


Leu 


He 


Gin 


Gly 


Gly 


Asp 


Ala 


He 


Tyr 


Ala 


Ser 


Ser 


Trp 


Arg 


1 








5 










10 










15 




Cys 


Ser 


Leu 


Gly 


Phe 


Asn 


Val 


Arg 


Thr 


Ser 


Ser 


Gly 


Ala 


Glu 


Tyr 


Phe 








20 










25 










30 






Leu 


Thr 


Ala 


Gly 


His 


Cys 


Thr 


Asp 


Gly 


Ala 


Gly 


Ala 


Trp 


Arg 


Ala 


Ser 






35 










40 










45 








Ser 


Gly 


Gly 


Thr 


Val 


He 


Gly 


Gin 


Thr 


Ala 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 




50 










55 










60 










Asn 


Asp 


Tyr 


Gly 


He 


Val 


Gin 


Tyr 


Thr 


Gly 


Ser 


Val 


Ser 


Arg 


Pro 


Gly 


65 










70 










75 










80 


Thr 


Ala 


Asn 


Gly 


Val 


Asp 


He 


Thr 


Arg 


Ala 


Ala 


Thr 


Pro 


Ser 


Val 


Gly 










85 










90 










95 




Thr 


Thr 


Val 


He 


Arg 


Asp 


Gly 


Ser 


Thr 


Thr 


Gly 


Thr 


His 


Ser 


Gly 


Arg 








100 










105 










110 






Val 


Thr 


Ala 


Leu 


Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Gly 


Gly 


Asp 


Val 


Val 






115 










120 










125 








Gly 


Gly 


Leu 


He 


Gin 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 




130 










135 










140 










Gly 


Ser 


Leu 


Tyr 


Gly 


Ser 


Asn 


Gly 


Thr 


Ala 


Tyr 


Gly 


Leu 


Thr 


Ser 


Gly 


145 










150 






















Gly 


Ser 


Gly 


Asn 


Cys 


Ser 


Ser 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 










165 










170 










175 




Thr 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 


Gly 


Val 


Ser 


Val 


Tyr 
















180 










185 
















<210> 


23 




























<211> 


189 




























<212> 


PRT 




























<213> ! 


Streptomyces 


albogriseolus 
















<400> 


23 




























Thr 


Lys 


Leu 


He 


Gin 


Gly 


Gly 


Asp 


Ala 


He 


Tyr 


Ala 


Ser 


Ser 


Trp 


Arg 


1 








5 










10 










15 




Cys 


Ser 


Leu 


Gly 


Phe 


Asn 


Val 


Arg 


Ser 


Ser 


Ser 


Gly 


Val 


Asp 


Tyr 


Phe 








20 










25 










30 






Leu 


Thr 


Ala 


Gly 


His 


Cys 


Thr 


Asp 


Gly 


Ala 


Gly 


Thr 


Trp 


Tyr 


Ser 


Asn 






35 










40 










45 








Ser 


Ala 


Arg 


Thr 


Thr 


Ala 


He 


Gly 


Ser 


Thr 


Ala 


Gly 


Ser 


Ser 


Phe 


Pro 




50 










55 










60 










Gly 


Asn 


Asp 


Tyr 


Gly 


He 


Val 


Arg 


Tyr 


Thr 


Gly 


Ser 


Val 


Ser 


Arg 


Pro 


65 










70 










75 










80 


Gly 


Thr 


Ala 


Asn 


Gly 


Val 


Asp 


He 


Thr 


Arg 


Ala 


Ala 


Thr 


Pro 


Ser 


Val 










85 










90 










95 




Gly 


Thr 


Thr 


Val 


He 


Arg 


Asp 


Gly 


Ser 


Thr 


Thr 


Gly 


Thr 


His 


Ser 


Gly 








100 










105 










110 






Arg 


Val 


Thr 


Ala 


Leu 


Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Gly 


Gly 


Asp 


He 






115 










120 










125 








Val 


Ser 


Gly 


Leu 


He 


Gin 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 




130 










135 










140 










Gly 


Gly 


Pro 


Leu 


Tyr 


Gly 


Ser 


Asn 


Gly 


Thr 


Ala 


Tyr 


Gly 


Leu 


Thr 


Ser 



145 150 
Gly Gly Ser Gly Asn Cys Ser Ser 
165 

Val Thr Glu Ala Leu Ser Ala Tyr 
180 

<210> 24 
<211> 188 
<212> PRT 

<213> Streptomyces griseus 
<400> 24 



Thr Lys 


Leu 


lie 


Ser 


Gly 


Gly Asp 


1 






5 






Cys Ser 


Leu 


Gly 


Phe 


Asn 


Val Arg 






20 








Thr Ala 


Gly 


His 


Cys 


Thr 


Asp Gly 




35 








40 


Ala Arg 


Thr 


Thr 


Val 


Leu 


Gly Thr 


50 










55 


Asn Asp 


Tyr 


Gly 


He 


Val 


Arg Tyr 


65 








70 




Gly Thr 


Val 


Gly 


Gly 


Gin 


Asp He 








85 






Gly Met 


Ala 


Val 


Thr 


Arg 


Arg Gly 






100 








Ser Val 


Thr 


Ala 


Leu 


Asn 


Ala Thr 




115 








120 


Val Tyr 


Gly 


Met 


He 


Arg 


Thr Asn 


130 










135 


Gly Gly 


Pro 


Leu 


Tyr 


Ser 


Gly Thr 


145 








150 




Gly Ser 


Gly 


Asn 


Cys 


Ser 


Ser Gly 








165 






Thr Glu 


Ala 


Leu 


Ser 


Ala 


Tyr Gly 



180 

<210> 25 
<211> 188 
<212> PRT 

<213> Streptomyces griseus 
<400> 25 



Val 


Leu Gly 


Gly 


Gly 


Ala 


He Tyr 


1 






5 






Ala 


Phe Asn 


Val 


Thr 


Lys 


Gly Gly 






20 








His 


Cys Thr 


Asn 


He 


Ser 


Ala Asn 




35 








40 


Val 


Val Gly 


Val 


Arg 


Glu 


Gly Thr 




50 








55 


He 


Val Arg 


Tyr 


Thr 


Asp 


Gly Ser 


65 








70 




Tyr Asn Gly 


Ser 


Thr 


Gin 


Asp He 



85 







155 










160 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 




170 










175 




Gly 


Val 


Ser 


Val 


Tyr 








185 
















Ala 


He 


Tyr 


Ser 


Ser 


Thr 


Gly 


Arg 




10 










15 




Ser 


Gly 


Ser 


Thr 


Tyr 


Tyr 


Phe 


Leu 


25 










30 






Ala 


Thr 


Thr 


Trp 


Trp 


Ala 


Asn 


Ser 










45 








Thr 


Ser 


Gly 


Ser 


Ser 


Phe 


Pro 


Asn 








60 










Thr 


Asn 


Thr 


Thr 


He 


Pro 


Lys 


Asp 






75 










80 


Thr 


Ser 


Ala 


Ala 


Asn 


Ala 


Thr 


Val 




90 










95 




Ser 


Thr 


Thr 


Gly 


Thr 


His 


Ser 


Gly 


105 










110 






Val 


Asn 


Tyr 


Gly 


Gly 


Gly 


Asp 


Val 










125 








Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 








140 










Arg 


Ala 


He 


Gly 


Leu 


Thr 


Ser 


Gly 






155 










160 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 




170 










175 




Val 


Ser 


Val 


Tyr 










185 
















Gly 


Gly 


Gly 


Ser 


Arg 


Cys 


Ser 


Ala 




10 










15 




Ala 


Arg 


Tyr 


Phe 


Val 


Thr 


Ala 


Gly 


25 










30 






Trp 


Ser 


Ala 


Ser 


Ser 


Gly 


Gly 


Ser 










45 








Ser 


Phe 


Pro 


Thr 


Asn 


Asp 


Tyr 


Gly 








60 










Ser 


Pro 


Ala 


Gly 


Thr 


Val 


Asp 


Leu 






75 










80 


Ser 


Ser 


Ala 


Ala 


Asn 


Ala 


Val 


Val 




90 










95 





Gly Gin Ala 


He 


Lys 


Lys 


Ser 


Gly 


Ser 


Thr 


Thr 


Lys 


Val 


Thr 


Ser 


Gly 




100 










105 










110 






Thr Val Thr 


Ala 


Val 


Asn 


Val 


Thr 


Val 


Asn 


Tyr 


Gly 


Asp 


Gly 


Pro 


Val 


115 










120 










125 








Tyr Asn Met 


Gly 


Arg 


Thr 


Thr 


Ala 


Cys 


Ser 


Ala 


Gly 


Gly 


Asp 


Ser 


Gly 


130 








135 










140 










Gly Ala His 


Phe 


Ala 


Gly 


Ser 


Val 


Ala 


Leu 


Gly 


He 


His 


Ser 


Gly 


Ser 


145 






150 










155 










160 


Ser Gly Cys 


Ser 


Gly 


Thr 


Ala 


Gly 


Ser 


Ala 


He 


His 


Gin 


Pro 


Val 


Thr 






165 










170 










175 




Lys Ala Leu 


Ser 


Ala 


Tyr 


Gly 


Val 


Thr 


Val 


Tyr 


Leu 












180 










IOC 

185 
















<210> 26 




























<211> 190 




























<212> PRT 




























<213> Streptomyces 


f radiae 




















<400> 26 




























Gin Arg Glu 


Val 


Ala 


Gly 


Gly 


Asp 


Ala 


He 


Tyr 


Gly 


Gly 


Gly 


Ser 


Arg 


1 




5 










10 










15 




Cys Ser Ala 


Ala 


Phe 


Asn 


Val 


Thr 


Lys 


Asn 


Gly 


Val 


Arg 


Tyr 


Phe 


Leu 




20 










25 










30 
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Ser 


Gly 


Asp 


Cys 


Arg 


Thr 


Gly 


Gly 


Glu 


Thr 


Phe 


Phe 


Gin 


Pro 








165 










170 










175 




lie Asn 


Ala 


Leu 


Leu 


Gin 


Asn 


Tyr 


Gly 


Leu 


Thr 


Leu 


Lys 


Thr 


Thr 


Gly 






180 










185 










190 






Gly Asp 


Asp 


Gly 


Gly 


























195 




























<210> 


37 




























<211> 


L89 




























<212> ] 


PRT 




























<213> Streptomyces 


spp. 






















<400> 37 




























Tyr Asp 


Leu 


Val 


Gly 


Gly 


Asp 


Ala 


Tyr 


Tyr 


He 


Gly 


Asn 


Gly 


Arg 


Cys 


1 






5 










10 










15 




Ser He 


Gly 


Phe 


Ser 


Val 


Arg 


Gin 


Gly 


Ser 


Thr 


Pro 


Gly 


Phe 


Val 


Thr 






20 










25 










30 






Ala Gly 


His 


Cys 


Gly 


Ser 


Val 


Gly 


Asn 


Ala 


Thr 


Thr 


Gly 


Phe 


Asn 


Arg 




35 










40 










45 








Val Ser 


Gin 


Gly 


Thr 


Phe 


Arg 


Gly 


Ser 


Trp 


Phe 


Pro 


Gly 


Arg 


Asp 


Met 


50 










55 










60 










Ala Trp 


Val 


Ala 


Val 


Asn 


Ser 


Asn 


Trp 


Thr 


Pro 


Thr 


Ser 


Leu 


Val 


Arg 


65 








70 










75 










80 


Asn Ser 


Gly 


Ser 


Gly 


Val 


Arg 


Val 


Thr 


Gly 


Ser 


Thr 


Gin 


Ala 


Thr 


Val 








85 










90 










95 




Gly Ser 


Ser 


He 


Cys 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


Arg 


Cys 


Gly 






100 










105 










110 






Thr He 


Gin 


Gin 


His 


Asn 


Thr 


Ser 


Val 


Thr 


Tyr 


Pro 


Gin 


Gly 


Thr 


He 




115 










120 










125 








Thr Gly 


Val 


Thr 


Arg 


Thr 


Ser 


Ala 


Cys 


Ala 


Gin 


Pro 


Gly 


Asp 


Ser 


Gly 


130 










135 










140 










Gly Ser 


Phe 


He 


Ser 


Gly 


Thr 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


145 








150 










155 










160 


Ser Gly 


Asn 


Cys 


Ser 


He 


Gly 


Gly 


Thr 


Thr 


Phe 


His 


Gin 


Pro 


Val 


Asn 








165 










170 










175 




Pro He 


Leu 


Ser 
ion 


Gin 


Tyr 


Gly 


Leu 


Thr 

1 QC 


Leu 


Val 


Arg 


Ser 









<210> 38 

<211> 187 

<212> PRT 

<213> Streptomyces spp. 

<400> 38 



Tyr 


Asp 


Leu 


Val 


Gly 


Gly 


Asp 


Ala 


1 








5 








Ser 


Val 


Gly 


Phe 


Ser 


Val 


Thr 


Gin 








20 










Ala 


Gly 


His 


Cys 


Gly 


Thr 


Val 


Gly 






35 










40 


Ala 


Ala 


Gin 


Gly 


Thr 


Phe 


Glu 


Glu 




50 










55 




Ala 


Trp 


Val 


Ser 


Val 


Asn 


Ser 


■Asp 


65 










70 






Glu 


Gly 


Glu 


Val 


Thr 


Val 


Ser 


Gly 










85 








Ser 


lie 


Cys 


Arg 


Ser 


Gly 


Ser 


Thr 








100 










Gin 


Gin 


His 


Asn 


Thr 


Ser 


Val 


Thr 






115 










120 


Val 


Thr 


Arg 


Thr 


Ser 


Val 


Cys 


Ala 




130 










135 




Tyr 


He 


Ser 


Gly 


Ser 


Gin 


Ala 


Gin 


145 










150 






Asn 


Cys 


Thr 


Ser 


Gly 


Gly 


Thr 


Thr 










165 








Leu 


Ser 


Ala 


Tyr 


Gly 


Leu 


Asp 


Leu 



180 

<210> 39 
<211> 193 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 39 



Glu Asp 


Leu 


Val 


Gly 


Gly 


Asp 


Ala 


1 








5 








Cys 


Ser 


He 


Gly 


Phe 


Ser 


Val 


Thr 








20 










Thr 


Ala 


Gly 


His 


Cys 


Gly 


Asp 


Pro 






35 










40 


Glu 


Ala 


Asp 


Gin 


Gly 


Thr 


Phe 


Gin 




50 










55 




Met 


Ala 


Trp 


Val 


Gly 


Val 


Asn 


Ser 


65 










70 






Lys 


Ala 


Glu 


Gly 


Gly 


Glu 


Lys 


He 










85 








Leu 


Val 


Gly 


Ala 


Ser 


Val 


Cys 


Arg 








100 










Cys 


Gly 


Thr 


He 


Gin 


Gin 


His 


Asp 






115 










120 


Thr 


Val 


Asp 


Gly 


Leu 


Thr 


Glu 


Thr 




130 










135 




Ser 


Gly 


Gly 


Pro 


Phe 


Val 


Ser 


Gly 


145 










150 






Gly Gly 


Ser 


Gly 


Asp 


Cys 


Thr 


Asn 










165 








Val 


Asn 


Pro 


Leu 


Leu 


Ser 


Asp 


Phe 



180 



Tyr 


Tyr 


Met 


Gly 


Gly 


Gly 


Arg 


Cys 




10 










15 




Gly 


Ser 


Thr 


Pro 


Gly 


Phe 


Ala 


Thr 


25 










30 






Thr 


Ser 


Thr 


Thr 


Gly 


Tyr 


Asn 


Gin 










45 








Ser 


Ser 


Phe 


Pro 


Gly 


Asp 


Asp 


Met 








60 










Trp 


Asn 


Thr 


Thr 


Pro 


Thr 


Val 


Asn 






75 










80 


Ser 


Thr 


Glu 


Ala 


Ala 


Val 


Gly 


Ala 




90 










95 




Thr 


Gly 


Trp 


His 


Cys 


Gly 


Thr 


He 


105 










110 






Tyr 


Pro 


Glu 


Gly 


Thr 


He 


Thr 


Gly 










125 








Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Ser 








140 










Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Ser 


Gly 






155 










160 


Tyr 


His 


Gin 


Pro 


He 


Asn 


Pro 


Leu 




170 










175 




Val 


Thr 


Gly 












185 
















Tyr 


Tyr 


He 


Asp 


Asp 


Gin 


Ala 


Arg 




10 










15 




Lys 


Asp 


Asp 


Gin 


Glu 


Gly 


Phe 


Ala 


25 










30 






Gly 


Ala 


Thr 


Thr 


Thr 


Gly 


Tyr 


Asn 










45 








Ala 


Ser 


Thr 


Phe 


Pro 


Gly 


Lys 


Asp 








60 










Asp 


Trp 


Thr 


Ala 


Thr 


Pro 


Asp 


Val 






75 










80 


Gin 


Leu 


Ala 


Gly 


Ser 


Val 


Glu 


Ala 




90 










95 




Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


105 










110 






Thr 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 










125 








Thr 


Val 


Cvs 


Ala 


Glu 


Pro 


Gly 


ASD 








140 










Val 


Gin 


Ala 


Gin 


Gly 


Thr 


Thr 


Ser 






155 










160 


Gly 


Gly 


Thr 


Thr 


Phe 


Tyr 


Gin 


Pro 




170 










175 




Gly 


Leu 


Thr 


Leu 


Lys 


Thr 


Thr 


Ser 


185 










190 







Ala 



<210> 40 

<211> 187 

<212> PRT 

<213> Thermobif ida fusca 



<400> 40 



Leu Ala 


Ala 


He 


He 


Gly 


Gly 


Asn 


Pro 


Tyr 


Tyr 


Phe 


Gly 


Asn 


Tyr 


Arg 


1 






5 










10 










15 




Cys Ser 


He 


Gly 


Phe 


Ser 


Val 


Arg 


Gin 


Gly 


Ser 


Gin 


Thr 


Gly 


Phe 


Ala 






20 










25 










30 






Thr Ala 


Gly 


His 


Cys 


Gly 


Ser 


Thr 


Gly 


Thr 


Arg 


Val 


Ser 


Ser 


Pro 


Ser 




35 










40 










45 








Gly Thr 


Val 


Ala 


Gly 


Ser 


Tyr 


Phe 


Pro 


Gly 


Arg 


Asp 


Met 


Gly 


Trp 


Val 


50 










55 










60 










Arg lie 


Thr 


Ser 


Ala 


Asp 


Thr 


Val 


Thr 


Pro 


Leu 


Val 


Asn 


Arg 


Tyr 


Asn 


65 








70 










75 










80 


Gly Gly 


Thr 


Val 


Thr 


Val 


Thr 


Gly 


Ser 


Gin 


Glu 


Ala 


Ala 


Thr 


Gly 


Ser 








85 










90 










95 




Ser Val 


C Y S 


Arg 


Ser 


Gly 


Ala 


Thr 


Thr 


Gly 


Trp 


Arg 


Cys 


Gly 


Thr 


He 






100 










105 










110 






Gin Ser 


Lys 


Asn 


Gin 


Thr 


Val 


Arg 


Tyr 


Ala 


Glu 


Gly 


Thr 


Val 


Thr 


Gly 




115 










120 










125 








Leu Thr 


Arg 


Thr 


Thr 


Ala 


Cys 


Ala 


Glu 


Gly 


Gly 


Asp 


Ser 


Gly 


Gly 


Pro 


130 










135 










140 










Trp Leu 


Thr 


Gly 


Ser 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Thr 


Gly 


145 








150 










155 










160 


Asp Cys 


Arg 


Ser 


Gly 


Gly 


He 


Thr 


Phe 


Phe 


Gin 


Pro 


He 


Asn 


Pro 


Leu 








165 










170 










175 




Leu Ser 


Tyr 


Phe 


Gly 


Leu 


Gin 


Leu 


Val 


Thr 


Gly 
















180 










185 
















<210> 41 




























<211> 198 




























<212> PRT 




























<213> Lysobacter enzymogenes 


















<400> 41 




























Ala Asn 


He 


Val 


Gly 


Gly 


He 


Glu 


Tyr 


Ser 


He 


Asn 


Asn 


Ala 


Ser 


Leu 


1 






5 










10 










15 




Cys Ser 


Val 


Gly 


Phe 


Ser 


Val 


Thr 


Arg 


Gly 


Ala 


Thr 


Lys 


Gly 


Phe 


Val 






20 










25 










30 






Thr Ala 


Gly 


His 


Cys 


Gly 


Thr 


Val 


Asn 


Ala 


Thr 


Ala 


Arg 


He 


Gly 


Gly 




35 










40 










45 








Ala Val 


Val 


Gly 


Thr 


Phe 


Ala 


Ala 


Arg 


Val 


Phe 


Pro 


Gly 


Asn 


Asp 


Arg 


50 










55 










60 










Ala Trp 


Val 


Ser 


Leu 


Thr 


Ser 


Ala 


Gin 


Thr 


Leu 


Leu 


Pro 


Arg 


Val 


Ala 


65 








70 










75 










80 


Asn Gly 


Ser 


Ser 


Phe 


Val 


Thr 


Val 


Arg 


Gly 


Ser 


Thr 


Glu 


Ala 


Ala 


Val 








85 










90 










95 




Gly Ala 


Ala 


Val 


Cys 


Arg 


Ser 


Gly 


Arg 


Thr 


Thr 


Gly 


Tyr 


Gin 


Cys 


Gly 






100 










105 










110 






Thr lie 


Thr 


Ala 


Lys 


Asn 


Val 


Thr 


Ala 


Asn 


Tyr 


Ala 


Glu 


Gly 


Ala 


Val 



115 










120 










125 








Arg Gly Leu 


Thr 


Gin 


Gly Asn Ala 


Cys 


Met 


Gly 


Arg 


Gly 


Asp 


Ser 


Gly 


130 








135 










140 










Gly Ser Trp 


He 


Thr 


Ser Ala Gly 


Gin 


Ala 


Gin 


Gly 


Val 


Met 


Ser 


Gly 


145 






150 










155 










160 


Gly Asn Val 


Gin 


Ser 


Asn Gly Asn 


Asn 


Cys 


Gly 


He 


Pro 


Ala 


Ser 


Gin 






165 










170 










175 




Ara Ser Ser 


Leu 


Phe 


Glu Arg Leu 


Gin 


Pro 


He 


Leu 


Ser 


Gin 


Tvr 


Glv 




180 










185 










190 






Leu Ser Leu 


Val 


Thr 


Gly 






















195 




























<210> 42 




























<211> 189 




























<212> PRT 




























<213> Streptomyces 


coelicolor 


















<400> 42 




























Ala Ala Gly 


Thr 


Val 


Gly 


Gly 


Asp 


Pro 


Tvr 


Tvr 


Thr 


Gly 


Asn 


Val 


Arq 


1 




5 










10 










15 




Cys Ser lie 


Gly 


Phe 


Ser 


Val 


His 


Gly 


Gly 


Phe 


Val 


Thr 


Ala 


Gly 


His 




20 










25 










30 






Cys Gly Arg 


Ala 


Gly 


Ala 


Gly 


Val 


Ser 


Gly 


Trp 


Asp 


Arq 


Ser 


Tyr 


He 


35 










40 










45 








Gly Thr Phe 


Gin 


Gly 


Ser 


Ser 


Phe 


Pro 


Asp 


Asn 


Asp 


Tyr 


Ala 


Trp 


Val 


50 








55 










60 










Ser Val Gly 


Ser 


Gly 


Trp 


Trp 


Thr 


Val 


Pro 


Val 


Val 


Leu 


Gly 


Trp 


Gly 


65 






70 










75 










80 


Thr Val Ser 


Asp 


Gin 


Leu 


Val 


Arg 


Gly 


Ser 


Asn 


Val 


Ala 


Pro 


Val 


Gly 






85 










90 










95 




Ala Ser lie 


Cys 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


His 


Trp 


His 


Cys 


Gly 


Thr 




100 










105 










110 






Val Leu Ala 


His 


Asn 


Glu 


Thr 


Val 


Asn 


Tyr 


Ser 


Asp 


Gly 


Ser 


Val 


Val 


115 










120 










125 








His Gin Leu 


Thr 


Lys 


Thr 


Ser 


Val 


Cvs 


Ala 


Glu 


Gly 


Gly 


Asp 


Ser 


Gly 


130 








135 










140 










Gly Ser Phe 


He 


Ser 


Gly 


Asp 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


145 






150 










155 










160 


Trp Gly Asn 


Cys 


Ser 


Ser 


Gly 


Gly 


Glu 


Thr 


Tro 


Phe 


Gin 


Pro 


Val 


Asn 






165 










170 










175 




Glu lie Leu 


Asn 


Arg 


Tyr 


Gly 


Leu 


Thr 


Leu 


His 


Thr 


Ala 










180 










185 
















<210> 43 




























<211> 197 




























<212> PRT 




























<213> Rarobacter faecitabidus 


















<400> 43 




























Val He Val 


Pro 


Val 


Arg 


Asp 


Tyr 


Trp 


Gly 


Gly 


Asp 


Ala 


Leu 


Ser 


Gly 


1 




5 










10 










15 




Cys Thr Leu 


Ala 


Phe 


Pro 


Val 


Tyr 


Gly 


Gly 


Phe 


Leu 


Thr 


Ala 


Gly 


His 




20 










25 










30 






Cys Ala Val 


Glu 


Gly Lys 


Gly His 


He 


Leu 


Lys 


Thr 


Glu 


Met 


Thr 


Gly 



Gly Gin 


lie 


Gly 


Thr 


Val 


Glu 


Ala 


Ser 


Gin 


Phe 


Gly 


Asp 


Gly 


He 


Asp 


50 










55 










60 










Ala Ala 


Trp 


Ala 


Lys 


Asn 


Tyr 


Gly 


Asp 


Trp 


Asn 


Gly 


Arg 


Gly 


Arg 


Val 


65 








70 










75 










80 


Thr His 


Trp 


Asn 


Gly 


Gly 


Gly 


Gly 


Val 


Asp 


He 


Lys 


Gly 


Ser 


Asn 


Glu 








85 










90 










95 




Ala Ala 


Val 


Gly 


Ala 


His 


Met 


Cys 


Lys 


Ser 


Gly 


Arg 


Thr 


Thr 


Lys 


Trp 






100 










105 










110 






Thr Cys 


Gly 


Tyr 


Leu 


Leu 


Arg 


Lys 


Asp 


Val 


Ser 


Val 


Asn 


Tyr 


Gly 


Asn 




115 










120 










125 








Gly His 


He 


Val 


Thr 


Leu 


Asn 


Glu 


Thr 


Ser 


Ala 


Cys 


Ala 


Leu 


Gly 


Gly 


130 










135 










140 










Asp Ser 


Gly 


Gly 


Ala 


Tyr 


Val 


Trp 


Asn 


Asp 


Gin 


Ala 


Gin 


Gly 


He 


Thr 


145 








150 










155 










160 


Ser Gly 


Ser 


Asn 


Met 


Asp 


Thr 


Asn 


Asn 


Cys 


Arg 


Ser 


Phe 


Tyr 


Gin 


Pro 








165 










170 










175 




Val Asn 


Thr 


Val 


Leu 


Asn 


Lys 


Trp 


Lys 


Leu 


Ser 


Leu 


Val 


Thr 


Ser 


Thr 






180 










185 










190 






Asp Val 


Thr 


Thr 


Ser 


























195 




























<210> 44 




























<211> 191 




























<212> PRT 




























<213> Streptomyces 


coelicolor 


















<400> 44 




























Asp Pro 


Pro 


Leu 


Arg 


Ser 


Gly Leu 


Ala 


He 


Tyr 


Gly 


Thr 


Asn 


Val 


Arg 


1 






5 










10 










15 




Cys Ser 


Ser 


Ala 


Phe 


Met 


Ala 


Tyr 


Ser 


Gly 


Ser 


Ser 


Tyr 


Tyr 


Met 


Met 






20 










25 










30 






Thr Ala 


Gly 


His 


Cys 


Ala 


Glu 


Asp 


Ser 


Ser 


Tyr 


Trp 


Glu 


Val 


Pro 


Thr 




35 










40 










45 








Tyr Ser 


Tyr 


Gly 


Tyr 


Gin 


Gly Val 


Gly 


His 


Val 


Ala 


Asp 


Tyr 


Thr 


Phe 


50 










55 










60 










Gly Tyr 


Tyr 


Gly 


Asp 


Ser 


Ala 


He 


Val 


Arg 


Val 


Asp 


Asp 


Pro 


Gly 


Phe 


65 








70 










75 










80 


Trp Gin 


Pro 


Arg 


Gly 


Trp 


Val 


Tyr 


Pro 


Ser 


Thr 


Arg 


He 


Thr 


Asn 


Trp 








85 










90 










95 




Asp Tyr 


Asp 


Tyr 


Val 


Gly 


Gin 


Tyr 


Val 


Cys 


Lys 


Gin 


Gly 


Ser 


Thr 


Thr 






100 










105 










110 






Gly Tyr 


Thr 


Cys 


Gly 


Gin 


He 


Thr 


Glu 


Thr 


Asn 


Ala 


Thr 


Val 


Ser 


Tyr 




115 










120 










125 








Pro Gly 


Arg 


Thr 


Leu 


Thr 


Gly Met 


Thr 


Trp 


Ser 


Thr 


Ala 


Cys 


Asp 


Ala 


130 










135 










140 










Pro Gly 


Asp 


Ser 


Gly 


Ser 


Gly Val 


Tyr 


Asp 


Gly 


Ser 


Thr 


Ala 


His 


Gly 


145 








150 










155 










160 


lie Leu 


Ser 


Gly 


Gly 


Pro 


Asn 


Ser 


Gly 


Cys 


Gly 


Met 


He 


His 


Glu 


Pro 








165 










170 










175 




lie Ser 


Arg 


Ala 


Leu 


Ala 


Asp 


Arg 


Gly 


Val 


Thr 


Leu 


Leu 


Ala 


Gly 








180 










185 










190 







<210> 45 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 45 

tgcgccgagc ccggcgactc 

<210> 46 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 46 

gagtcgccgg gctcggcgca 

<210> 47 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 47 

ttccccggca acgactacgc gtgggt 

<210> 48 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 48 

acccacgcgt agtcgttgcc ggggaa 

<210> 49 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 49 

gccgctgctc gatcgggttc 

<210> 50 
<211> 24 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 50 

gcagttgccg gagccgccgg acgt 24 

<210> 51 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> synthetic 
<220> 

<221> misc_f eature 

<222> (7) . . (7) 

<223> n is a, c, g, or t 

<400> 51 

tsggsgncrt ggtt 14 

<210> 52 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 52 

Leu Arg Met lie Thr Thr Asp Ser Gly Ser Ser Pro 
15 10 

<210> 53 
<211> 555 
<212> DNA 

<213> Cellulomonas flavigena 
<400> 53 

gtcgacgtca tcgggggcaa cgcgtactac atcgggtcgc gctcgcggtg ctcgatcggg 
ttcgcggtcg agggcgggtt cgtcaccgcg gggcactgcg ggcgcgcggg cgcgagcacg 
tcgtcaccgt cggggacctt ccgcggctcg tcgttccccg gcaacgacta cgcgtgggtc 
caggtcgcct cgggcaacac gccgcgcggg ctggtgaaca accactcggg cggcacggtg 
cgcgtcaccg gctcgcagca ggccgcggtc ggctcgtacg tgtgccgatc gggcagcacg 
acgggatggc ggtgcggcta cgtccgggcg tacaacacga ccgtgcggta cgcggagggc 
tcggtctcgg gcctcatccg cacgagcgtg tgcgccgagc cgggcgactc cggcggctcg 
ctggtcgccg gcacgcaggc ccagggcgtc acgtcgggcg ggtccggcaa ctgccgctac 
gggggcacga cgtacttcca gcccgtgaac gagatcctgc aggaccagcc cgggccgtcg 
accacgcgtg cccta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
555 



<210> 54 
<211> 185 



<212> PRT 

<213> Cellulomonas flavigena 



<400> 54 



Val Asp Val lie Gly Gly Asn Ala Tyr Tyr lie Gly Ser Arg Ser Arg 

1 5 10 15 

Cys Ser He Gly Phe Ala Val Glu Gly Gly Phe Val Thr Ala Gly His 

20 25 30 

Cys Gly Arg Ala Gly Ala Ser Thr Ser Ser Pro Ser Gly Thr Phe Arg 

35 40 45 

Gly Ser Ser Phe Pro Gly Asn Asp Tyr Ala Trp Val Gin Val Ala Ser 

50 55 60 

Gly Asn Thr Pro Arg Gly Leu Val Asn Asn His Ser Gly Gly Thr Val 
65 70 75 80 

Arg Val Thr Gly Ser Gin Gin Ala Ala Val Gly Ser Tyr Val Cys Arg 

85 90 95 

Ser Gly Ser Thr Thr Gly Trp Arg Cys Gly Tyr Val Arg Ala Tyr Asn 

100 105 110 

Thr Thr Val Arg Tyr Ala Glu Gly Ser Val Ser Gly Leu He Arg Thr 

115 120 125 

Ser Val Cys Ala Glu Pro Gly Asp Ser Gly Gly Ser Leu Val Ala Gly 

130 135 140 

Thr Gin Ala Gin Gly Val Thr Ser Gly Gly Ser Gly Asn Cys Arg Tyr 
145 150 155 160 

Gly Gly Thr Thr Tyr Phe Gin Pro Val Asn Glu He Leu Gin Asp Gin 

165 170 175 

Pro Gly Pro Ser Thr Thr Arg Ala Leu 
180 185 

<210> 55 
<211> 1009 
<212> DNA 

<213> Cellulomonas biazotea 



<400> 55 

taaaacagac ggccagtgaa tttgtaatac gactcactat aggcgaattg aatttagcgg 60 

ccgcgaattc gcccttacct atagggcacg cgtggtcgac ggccctgggc tggtacgtcg 120 

acgtcactac caacacggtc gtcgtcaacg ccaccgccct cgccgtggcc caggcgaccg 180 

agatcgtcgc ogccgcaacg gtgcccgccg acgccgtccg ggtcgtcgag accaccgagg 24 0 

cgccccgcac gttcatcgac gtcatcggcg gcaaccgtta ccggatcaac aacacctcgc 300 

gctgctcggt cggcttcgcc gtcagcggcg gcttcgtcac cgccgggcac tgcggcacga 360 

ccggcgcgac cacgacgaaa ccgtccggca cgttcgccgg ctcgtcgttc cccggcaacg 420 

actacgcgtg ggtgcgcgtc gcgtccggca acaccccggt cggcgccgtg aacaactaca 4 80 

gcggcggcac cgtggccgtc gccggctcga cgcaggcgac cgtcggtgcg tccgtctgcc 54 0 

gctccggctc caccacgggg tggcgctgcg ggacgatcca ggcgttcaac tccaccgtca 600 

actacgcgca gggcagcgtc tccggcctca tccgcacgaa cgtgtgcgcc gagcccggcg 660 

actccggcgg ctcgctcatc gccggcaacc aggcccaggg cctgacgtcc ggcgggtcgg 720 

gcaactgcac caccggcggg acgacgtact tccagcccgt caacgaggcg ctctccgcct 780 

acggcctgac gctcgtcacg tcgtccggcg gcggcggtgg cggcggcacg acctgcaccg 84 0 

ggtacgcgcg gacctacacc ggctcgctcg cctcgcggca gtccgccgtc cagccgtccg 900 

gcagctatgt gaccgtcggg tccagcggca ccatccgcgt ctgcctcgac ggcccgagcg 960 

ggacggactt cgacctgtac ctgcagaagt ggaacgggtc cgcgtgggc 1009 

<210> 56 
<211> 335 
<212> PRT 



<213> Cellulomonas biazotea 



<400> 56 



Lys 


Gin 


Thr 


Ala Ser 


Glu 


Phe 


Val He Arg 


Leu Thr 


He Gly Glu 


Leu 


1 






5 






10 






15 




Asn 


Leu 


Ala 


Ala Ala 


Asn 


Ser 


Pro Leu Pro 


He Gly 


His Ala 


Trp 


Ser 








20 






25 




30 






Thr 


Ala 


Leu 


Gly Trp 


Tyr 


Val 


Asp Val Thr 


Thr Asn 


Thr Val 


Val 


Val 






35 








40 




45 






Asn 


Ala 


Thr 


Ala Leu 


Ala 


Val 


Ala Gin Ala 


Thr Glu 


He Val 


Ala 


Ala 




50 








55 




60 








Ala 


Thr 


Val 


Pro Ala 


Asp 


Ala 


Val Arg Val 


Val Glu 


Thr Thr 


Glu 


Ala 


65 








70 






75 






80 


Pro 


Arg 


Thr 


Phe He 


Asp 


Val 


He Gly Gly 


Asn Arg 


Tyr Arg 


He 


Asn 








85 






90 






95 




Asn 


Thr 


Ser 


Arg Cys 


Ser 


Val 


Gly Phe Ala 


Val Ser 


Gly Gly 


Phe 


Val 








100 






105 




110 






Thr 


Ala 


Gly 


His Cys 


Gly 


Thr 


Thr Gly Ala 


Thr Thr 


Thr Lys 


Pro 


Ser 






115 








120 




125 






Gly 


Thr 


Phe 


Ala Gly 


Ser 


Ser 


Phe Pro Gly 


Asn Asp 


Tyr Ala 


Trp 


Val 




130 








135 




140 








Arg 


Val 


Ala 


Ser Gly 


Asn 


Thr 


Pro Val Gly 


Ala Val 


Asn Asn 


Tyr 


Ser 


145 








150 






155 






160 


Gly 


Gly 


Thr 


Val Ala 


Val 


Ala 


Gly Ser Thr 


Gin Ala 


Thr Val 


Gly 


Ala 








165 






170 






175 




Ser 


Val 


Cys 


Arg Ser 


Gly 


Ser 


Thr Thr Gly 


Trp Arg 


Cys Gly Thr 


He 








180 






185 




190 






Gin 


Ala 


Phe 


Asn Ser 


Thr 


Val 


Asn Tyr Ala 


Gin Gly 


Ser Val 


Ser 


Gly 






195 








200 




205 






Leu 


He 


Arg 


Thr Asn 


Val 


Cys 


Ala Glu Pro 


Gly Asp 


Ser Gly Gly 


Ser 




210 








215 




220 








Leu 


He 


Ala 


Gly Asn 


Gin 


Ala 


Gin Gly Leu 


Thr Ser 


Gly Gly Ser 


Gly 


225 








230 






235 






240 


Asn 


Cys 


Thr 


Thr Gly 


Gly 


Thr 


Thr Tyr Phe 


Gin Pro 


Val Asn 


Glu 


Ala 








245 






250 






255 




Leu 


Ser 


Ala 


Tyr Gly 


Leu 


Thr 


Leu Val Thr 


Ser Ser 


Gly Gly Gly 


Gly 








260 






265 




270 






Gly 


Gly 


Gly 


Thr Thr 


Cys 


Thr 


Gly Tyr Ala 


Arg Thr 


Tyr Thr Gly 


Ser 






275 








280 




285 






Leu 


Ala 


Ser 


Arg Gin 


Ser 


Ala 


Val Gin Pro 


Ser Gly 


Ser Tyr Val 


Thr 




.290 








295 




300 








Val 


Gly 


Ser 


Ser Gly 


Thr 


He 


Arg Val Cys 


Leu Asp 


Gly Pro 


Ser 


Gly 


305 








310 






315 






320 


Thr 


Asp 


Phe 


Asp Leu 


Tyr 


Leu 


Gin Lys Trp 


Asn Gly 


Ser Ala 


Trp 










325 






330 






335 





<210> 57 
<211> 474 
<212> DNA 

<213> Cellulomonas fimi 
<400> 57 

gtggacgtga tcggcggcga cgcctactac atcggcggcc gcagccgctg ttcgatcggg 60 
ttcgccgtca ccgggggctt cgtgaccgcc gggcactgcg gccgcaccgg cgcggccacg 120 
acgagcccgt cgggcacgtt cgccggctcg agcttcccgg gcaacgacta cgcgtgggtg 180 
cgggtcgcgt cgggcaacac gcccgtcggc gcggtgaaca actacagcgg cggcacggtc 24 0 



gccgtcgccg gctcgaccca ggccgccgtc ggtgcgaccg tgtgccgctc gggctccacc 300 

accggctggc ggtgcggcac catccaggcg ttcaacgcga ccgtcaacta cgccgagggc 360 

agcgtctccg gcctcatccg cacgaacgtg tgcgccgagc ccggcgactc gggcggctcg 420 

ctcgtcgccg gcaaccaggc gcagggcatg acgtccggcg gctccgacaa ctgc 474 

<210> 58 

<211> 144 

<212> PRT 

<213> Cellulomonas fimi 



<400> 58 



Val 


Asp 


Val 


He Gly Gly Asp 


Ala 


Tyr 


Tyr 


He 


Gly 


Gly 


Arg 


Ser 


Arg 


1 






5 






10 










15 




Cys 


Ser 


He 


Gly Phe Ala Val 


Thr 


Gly 


Gly 


Phe 


Val 


Thr 


Ala 


Gly 


His 








20 




25 










30 






Cys 


Gly 


Arg 


Thr Gly Ala Ala 


Thr 


Thr 


Ser 


Pro 


Ser 


Gly 


Thr 


Phe 


Ala 






35 




40 










45 








Gly 


Ser 


Ser 


Phe Pro Gly Asn 


Asp 


Tyr 


Ala 


Trp 


Val 


Arg 


Val 


Ala 


Ser 




50 




55 










60 










Gly Asn 


Thr 


Pro Val Gly Ala 


Val 


Asn 


Asn 


Tyr 


Ser 


Gly 


Gly 


Thr 


Val 


65 






70 








75 










80 


Ala 


Val 


Ala 


Gly Ser Thr Gin 


Ala 


Ala 


Val 


Gly 


Ala 


Thr 


Val 


Cys 


Arg 








85 






90 










95 




Ser Gly 


Ser 


Thr Thr Gly Trp 


Arg 


Cys 


Gly 


Thr 


He 


Gin 


Ala 


Phe 


Asn 








100 




105 










110 






Ala 


Thr 


Val 


Asn Tyr Ala Glu 


Gly 


Ser 


Val 


Ser 


Gly 


Leu 


He 


Arg 


Thr 






115 




120 










125 








Asn 


Val 


Cys 


Ala Glu Pro Gly 


Asp 


Ser 


Gly 


Gly 


Ser 


Leu 


Val 


Ala 


Gly 




130 




135 










140 











<210> 59 

<211> 462 

<212> DNA 

<213> Cellulomonas gelida 



<400> 59 

ctcgcgggca accaggcgca gggcgtgacg tcgggcgggt cgggcaactg ctcgtcgggc 60 

gggacgacgt acttccagcc cgtcaacgag gccctccggg tgtacgggct cacgctcgtg 120 

acctctgacg gtgggggcac cgagccgccg ccgaccgggt gccagggcta tgcgcggacc 180 

taccagggca gcgtctcggc cgggacgtcg gtcgcgcagc cgaacggttc gtacgtcacg 240 

accgggggcg ggacgcaccg ggtgtgcctg agcggaccgg cgggcacgga cctggacctg 3 00 

tacctgcaga agtggaacgg gtactcgtgg gccagcgtcg cgcagtcgac gtcgcctggt 360 

gccacggagg cggtcacgta caccgggacc gccggctact accgctacgt ggtccacgcg 420 

tacgcgggtt cgggggcgta caccctgggg gcgacgaccc eg 462 



<210> 60 
<211> 154 
<212> PRT 

<213> Cellulomonas gelida 
<400> 60 

Leu Ala Gly Asn Gin Ala Gin Gly 
1 5 
Cys Ser Ser Gly Gly Thr Thr Tyr 
20 

Arg Val Tyr Gly Leu Thr Leu Val 



Val Thr Ser Gly Gly Ser Gly Asn 

10 15 
Phe Gin Pro Val Asn Glu Ala Leu 
25 30 
Thr Ser Asp Gly Gly Gly Thr Glu 



Pro Pro 

50 
Val Ser 
65 

Thr Gly 

Asp Leu 

Val Ala 

Gly Thr 
130 
Gly Ala 
145 



35 

Pro Thr Gly 

Ala Gly Thr 

Gly Gly Thr 
85 

Asp Leu Tyr 

100 
Gin Ser Thr 
115 

Ala Gly Tyr 
Tyr Thr Leu 



40 

Cys Gin Gly 
55 

Ser Val Ala 
70 - 

His Arg Val 

Leu Gin Lys 

Ser Pro Gly 
120 

Tyr Arg Tyr 
135 

Gly Ala Thr 
150 



Tyr Ala Arg 

Gin Pro Asn 
75 

Cys Leu Ser 
90 

Trp Asn Gly 
105 

Ala Thr Glu 
Val Val His 
Thr Pro 



45 

Thr Tyr Gin Gly Ser 
60 

Gly Ser Tyr Val Thr 
80 

Gly Pro Ala Gly Thr 
95 

Tyr Ser Trp Ala Ser 
110 

Ala Val Thr Tyr Thr 
125 

Ala Tyr Ala Gly Ser 
140 



<210> 61 

<211> 257 

<212> DNA 

<213> Cellulomonas iranensis 



<400> 61 

ttccccggca acgactacgc gtgggtccag gtcgggtcgg gcgacacccc ccgcggcctg 60 

gtcaacaact acgcgggcgg caccgtgcgg gtcaccgggt cgcagcaggc cgcggtcggc 12 0 

gcgtacgtct gccggtcggg cagcacgacg ggctggcgct gcggcaccgt gcaggcctac 180 

aacgcgtcgg tccgctacgc cgagggcacc gtctcgggcc tcatccgcac caacgtctgc 240 

gccgagcccg gcgactc 257 



<210> 62 

<211> 85 

<212> PRT 

<213> Cellulomonas iranensis 



<400> 62 



Phe Pro Gly 


Asn Asp 


Tyr Ala 


Trp 


1 


5 






Pro Arg Gly 


Leu Val 


Asn Asn 


Tyr 




20 






Gly Ser Gin 


Gin Ala 


Ala Val 


Gly 


35 






40 


Thr Thr Gly 


Trp Arg 


Cys Gly Thr 


50 




55 




Arg Tyr Ala 


Glu Gly 


Thr Val 


Ser 


65 




70 




Ala Glu Pro 


Gly Asp 







85 



Val Gin Val Gly Ser Gly Asp Thr 

10 15 
Ala Gly Gly Thr Val Arg Val Thr 
25 30 
Ala Tyr Val Cys Arg Ser Gly Ser 
45 

Val Gin Ala Tyr Asn Ala Ser Val 
60 

Gly Leu He Arg Thr Asn Val Cys 
75 80 



<210> 63 

<211> 904 

<212> DNA 

<213> Cellulomonas cellasea 



<400> 63 

gtcgggcggg tccggcaact gccgctacgg gggcacgacg tacttccagc ccgtgaacga 60 

gatcctgcag gcctacggtc tgcgtctcgt cctgggctga cacgctcgcg gcgggcccgg 120 

ctcgacgcgg ccggcccgtc ggcccgggtc gccgcctggt acgtcgacgt gccgaccaac 180 



aagctcgtcg tcgagtcggt cggcgacacc gcggcggccg ccgacgccgt cgccgccgcg 24 0 

ggcctgcctg ccgacgccgt gacgctcgcg accaccgagg cgccacggac gttcgtcgac 300 

gtcatcggcg gcaacgcgta ctacatcaac gcgagcagcc gctgctcggt cggcttcgcg 360 

gtcgagggcg ggttcgtcac cgcgggccac tgcgggcgcg cgggcgcgag cacgtcgtca 420 

ccgtcgggga ccttccgcgg ctcgtcgttc cccggcaacg actacgcgtg ggtccaggtc 480 

gcctcgggca acacgccgcg cgggctggtg aacaaccact cgggcggcac ggtgcgcgtc 540 

accggctcgc agcaggccgc ggtcggctcg tacgtgtgcc gatcgggcag cacgacggga 600 

tggcggtgcg gctacgtccg ggcgtacaac acgaccgtgc ggtacgcgga gggctcggtc 660 

tcgggcctca tccgcacgag cgtgtgcgcc gagccgggcg actccggcgg ctcgctggtc 720 

gccggcacgc aggcccaggg cgtcacgtcg ggcgggtccg gcaactgccg ctacgggggc 780 

acgacgtact tccagcccgt gaacgagatc ctgcaggcct acggtctgcg tctcgtcctg 840 

ggctgacacg ctcgcggcgg gccctcccct gcccgtcgcg cgccggcccc accagcccgg 900 

gccg 904 



<210> 64 

<211> 300 

<212> PRT 

<213> Cellulomonas cellasea 



<400> 64 



Val 


Gly 


Arg 


Val 


1 








Ala 


Arg 


Glu 


Arg 








20 


Leu 


Thr 


Arg 


Ser 






35 




Arg 


Val 


Ala 


Ala 




50 






Glu 


Ser 


Val 


Gly 


65 








Gly 


Leu 


Pro 


Ala 


Thr 


Phe 


Val 


Asp 








100 


Ser 


Arg 


Cys 


Ser 






115 




Gly 


His 


Cys 


Gly 




130 






Phe 


Arg 


Gly 


Ser 


145 








Ala 


Ser 


Gly 


Asn 


Thr 


Val 


Arg 


Val 








180 


Cys 


Arg 


Ser 


Gly 






195 




Tyr 


Asn 


Thr 


Thr 




210 






Arg 


Thr 


Ser 


Val 


225 








Ala 


Gly 


Thr 


Gin 


Arg 


Tyr 


Gly 


Gly 








260 


Ala 


Tyr 


Gly 


Leu 






275 





Arg 


Gin 


Leu 


Pro 


5 








Asp 


Pro 


Ala 


Gly 


Arg 


Arg 


Ala 


Arg 








40 


Trp 


Tyr 


Val 


Asp 






55 




Asp 


Thr 


Ala 


Ala 




70 






Asp 


Ala 


Val 


Thr 


85 








Val 


He 


Gly 


Gly 


Val 


Gly 


Phe 


Ala 








120 


Arg 


Ala 


Gly 


Ala 






135 




Ser 


Phe 


Pro 


Gly 




150 






Thr 


Pro 


Arg 


Gly 


165 








Thr 


Gly 


Ser 


Gin 


Ser 


Thr 


Thr 


Gly 








200 


Val 


Arg 


Tyr 


Ala 






215 




Cys 


Ala 


Glu 


Pro 




230 






Ala 


Gin 


Gly 


Val 


245 








Thr 


Thr 


Tyr 


Phe 


Arg 


Leu 


Val 


Leu 



280 



Leu 


Arg 


Gly 


His 




10 






Leu 


Arg 


Ser 


Ala 


25 








Leu 


Asp 


Ala 


Ala 


Val 


Pro 


Thr 


Asn 








60 


Ala 


Ala 


Asp 


Ala 






75 




Leu 


Ala 


Thr 


Thr 




90 






Asn 


Ala 


Tyr 


Tyr 


105 








Val 


Glu 


Gly 


Gly 


Ser 


Thr 


Ser 


Ser 








140 


Asn 


Asp 


Tyr 


Ala 






155 




Leu 


Val 


Asn 


Asn 




170 






Gin 


Ala 


Ala 


Val 


185 








Trp 


Arg 


Cys 


Gly 


Glu 


Gly 


Ser 


Val 








220 


Gly 


Asp 


Ser 


Gly 






235 




Thr 


Ser 


Gly 


Gly 




250 






Gin 


Pro 


Val 


Asn 


265 








Gly 


His 


Ala 


Arg 



Asp Val Leu Pro 
15 

Ser Arg Pro Gly 
30 

Gly Pro Ser Ala 
45 

Lys Leu Val Val 

Val Ala Ala Ala 
80 

Glu Ala Pro Arg 
95 

He Asn Ala Ser 
110 

Phe Val Thr Ala 
125 

Pro Ser Gly Thr 

Trp Val Gin Val 
160 

His Ser Gly Gly 
175 

Gly Ser Tyr Val 
190 

Tyr Val Arg Ala 
205 

Ser Gly Leu He 

Gly Ser Leu Val 
240 

Ser Gly Asn Cys 
255 

Glu He Leu Gin 
270 

Gly Gly Pro Ser 
285 



Pro Ala Arg Arg Ala Pro Ala Pro Pro Ala Arg Ala 
290 295 300 



<210> 65 

<211> 429 

<212> DNA 

<213> Cellulomonas 



xylanilytica 



<400> 65 

cgctgctcga tcgggttcgc cgtgacgggc ggcttcgtga ccgccggcca ctgcggacgg 60 

tccggcgcga cgacgacgtc gccgagcggc acgttcgccg ggtccagctt tcccggcaac 12 0 

gactacgcct gggtccgcgc ggcctcgggc aacacgccgg tcggtgcggt gaaccgctac 180 

gacggcagcc gggtgaccgt ggccgggtcc accgacgcgg ccgtcggtgc cgcggtctgc 24 0 

cggtcggggt cgacgaccgc gtggggctgc ggcacgatcc agtcccgcgg cgcgagcgtc 300 

acgtacgccc agggcaccgt cagcgggctc atccgcacca acgtgtgcgc cgagccgggt 360 

gactccgggg ggtcgctgat cgcgggcacc caggcgcggg gcgtgacgtc cggcggctcc 420 

ggcaactgc 429 

<210> 66 

<211> 143 

<212> PRT 

<213> Cellulomonas xylanilytica 



<400> 66 



Arg Cys 


Ser 


He 


Gly 


Phe 


Ala 


Val 


Thr 


Gly 


Gly 


Phe 


Val 


Thr 


Ala 


Gly 


1 






5 










10 










15 




His Cys 


Gly 


Arg 


Ser 


Gly 


Ala 


Thr 


Thr 


Thr 


Ser 


Pro 


Ser 


Gly 


Thr 


Phe 






20 










25 










30 






Ala Gly 


Ser 


Ser 


Phe 


Pro 


Gly 


Asn 


Asp 


Tyr 


Ala 


Trp 


Val 


Arg 


Ala 


Ala 




35 










40 










45 








Ser Gly 


Asn 


Thr 


Pro 


Val 


Gly 


Ala 


Val 


Asn 


Arg 


Tyr 


Asp 


Gly 


Ser 


Arg 


50 










55 










60 










Val Thr 


Val 


Ala 


Gly 


Ser 


Thr 


Asp 


Ala 


Ala 


Val 


Gly 


Ala 


Ala 


Val 


Cys 


65 








70 










75 










80 


Arg Ser 


Gly 


Ser 


Thr 


Thr 


Ala 


Trp 


Gly 


Cys 


Gly 


Thr 


He 


Gin 


Ser 


Arg 








85 










90 










95 




Gly Ala 


Ser 


Val 


Thr 


Tyr 


Ala 


Gin 


Gly 


Thr 


Val 


Ser 


Gly 


Leu 


He 


Arg 






100 










105 










110 






Thr Asn 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Ser 


Leu 


He 


Ala 




115 










120 










125 








Gly Thr 


Gin 


Ala 


Arg 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


Cys 




130 










135 










140 











<210> 67 

<211> 1284 

<212> DNA 

<213> Oerskovia turbata 



<400> 67 

atggcacgat cattctggag gacgctcgcc acggcgtgcg ccgcgacggc actggttgcc 60 

ggccccgcag cgctcaccgc gaacgccgcg acgcccaccc ccgacacccc gaccgtttca 120 

ccccagacct cctcgaaggt ctcgcccgag gtgctccgcg ccctccagcg ggacctgggg 180 

ctgagcgcca aggacgcgac gaagcgtctg gcgttccagt ccgacgcggc gagcaccgag 24 0 

gacgctctcg ccgacagcct ggacgcctac gcgggcgcct gggtcgaccc tgcgaggaac 300 

accctgtacg tcggcgtcgc cgacagggcc gaggccaagg aggtccgttc ggccggagcg 3 60 

acccccgtgg tcgtcgacca cacgctcgcc gagctcgaca cgtggaaggc ggcgctcgac 420 



ggtgagctca acgaccccgc gggcgtcccg agctggttcg tcgacgtcac gaccaaccag 480 

gtcgtcgtca acgtgcacga cggcggacgc gccctcgcgg agctggctgc cgcgagcgcg 540 

ggcgtgcccg ccgacgccat cacctacgtg acgacgaccg aggctcctcg tcccctcgtc 600 

gacgtggtgg gcggcaacgc gtacaccatg ggttcgggcg ggcgctgctc ggtcggcttc 660 

gcggtgaacg ggggcttcat cacggccggg cactgcggct cggtcggcac ccgcacctcg 720 

gggccgggcg gcacgttccg ggggtcgaac ttccccggca acgactacgc ctgggtgcag 780 

gtcgacgcgg gtaacacccc ggtcggcgcg gtcaacaact acagcggtgg gcgcgtcgcg 84 0 

gtcgcagggt cgacggccgc gcccgtgggg gcctcggtct gccggtccgg ttccacgacg 900 

ggctggcact gcggcaccat cggcgcgtac aacacctcgg tgacgtaccc gcagggcacc 960 

gtctcggggc tcatccgcac gaacgtgtgc gccgagcccg gcgactcggg cggctcgctc 1020 

ctcgcgggca accaggcgca gggcgtgacc tcgggcgggt cgggcaactg ctcgtcgggc 1080 

gggacgacgt acttccagcc cgtcaacgag gccctcgggg ggtacgggct cacgctcgtg 114 0 

acctctgacg gtgggggccc gagccgccgc cgaccgggtg ccagggctat gcgcggacct 1200 

accagggcag cgtctcggcc gggacgtcgg tcgcgcagcg aacggttcgt acgtcacgac 1260 

cgggggcggg cgaccgggtg tgcc 1284 

<210> 68 
<211> 428 
<212> PRT 

<213> Oerskovia turbata 



<400> 68 



Met Ala Arg Ser 
1 

Ala Leu Val Ala 

, 20 

Thr Pro Asp Thr 
35 

Pro Glu Val Leu 
50 

Asp Ala Thr Lys 
65 

Asp Ala Leu Ala 

Pro Ala Arg Asn 
100 

Lys Glu Val Arg 
115 

Leu Ala Glu Leu 
130 

Asp Pro Ala Gly 
145 

Val Val Val Asn 

Ala Ala Ser Ala 
180 

Thr Glu Ala Pro 
195 

Thr Met Gly Ser 
210 

Gly Phe lie Thr 
225 

Gly Pro Gly Gly 

Ala Trp Val Gin 
260 



Phe 


Trp 


Arg 


Thr 


5 








Gly 


Pro 


Ala 


Ala 


Pro 


Thr 


Val 


Ser 








40 


Arg 


Ala 


Leu 


Gin 






55 




Arg 


Leu 


Ala 


Phe 




70 






Asp 


Ser 


Leu 


Asp 


85 








Thr 


Leu 


Tyr 


Val 


Ser 


Ala 


Gly 


Ala 








120 


Asp 


Thr 


Trp 


Lys 






135 




Val 


Pro 


Ser 


Trp 




150 






Val 


His 


Asp 


Gly 


165 








Gly 


Val 


Pro 


Ala 


Arg 


Pro 


Leu 


Val 








200 


Gly 


Gly 


Arg 


Cys 






215 




Ala 


Gly 


His 


Cys 




230 






Thr 


Phe 


Arg 


Gly 


245 








Val 


Asp 


Ala 


Gly 



Leu 


Ala 


Thr 


Ala 




10 






Leu 


Thr 


Ala 


Asn 


25 








Pro 


Gin 


Thr 


Ser 


Arg 


Asp 


Leu 


Gly 








60 


Gin 


Ser 


Asp 


Ala 






75 




Ala 


Tyr 


Ala 


Gly 




90 






Gly 


Val 


Ala 


Asp 


105 








Thr 


Pro 


Val 


Val 


Ala 


Ala 


Leu 


Asp 








140 


Phe 


Val 


Asp 


Val 






155 




Gly 


Arg 


Ala 


Leu 




170 






Asp 


Ala 


He 


Thr 


185 








Asp 


Val 


Val 


Gly 


Ser 


Val 


Gly 


Phe 








220 


Gly 


Ser 


Val 


Gly 






235 




Ser 


Asn 


Phe 


Pro 




250 






Asn 


Thr 


Pro 


Val 



265 



Cys Ala Ala Thr 
15 

Ala Ala Thr Pro 
30 

Ser Lys Val Ser 
45 

Leu Ser Ala Lys 

Ala Ser Thr Glu 
80 

Ala Trp Val Asp 
95 

Arg Ala Glu Ala 
110 

Val Asp His Thr 
125 

Gly Glu Leu Asn 

Thr Thr Asn Gin 
160 

Ala Glu Leu Ala 
175 

Tyr Val Thr Thr 
190 

Gly Asn Ala Tyr 
205 

Ala Val Asn Gly 

Thr Arg Thr Ser 
240 

Gly Asn Asp Tyr 
255 

Gly Ala Val Asn 
270 



Asn 


Tyr 


Ser 


Gly 






275 




Val 


Gly 


Ala 


Ser 




290 






Gly 


Thr 


lie 


Gly 


305 








Val 


Ser 


Gly 


Leu 


Gly 


Gly 


Ser 


Leu 








340 


Gly 


Ser 


Gly 


Asn 






"see 

355 




Asn 


Glu 


Ala 


Leu 




370 






Gly 


Gly 


Pro 


Ser 


385 








Thr 


Arg 


Ala 


Ala 


Val 


Arg 


His 


Asp 



420 



Gly 


Arg 


Val 


Ala 








280 


Val 


Cys 


Arg 


Ser 






295 




Ala 


Tyr 


Asn 


Thr 




310 






lie 


Arg 


Thr 


Asn 


325 








Leu 


Ala 


Gly 


Asn 


Cys 


Ser 


Ser 


Gly 








360 


Gly 


Gly 


Tyr 


Gly 






375 




Arg 


Arg 


Arg 


Pro 




390 






Ser 


Arg 


Pro 


Gly 


405 








Arg 


Gly 


Arg 


Ala 



Val Ala Gly Ser 

Gly Ser Thr Thr 
300 

Ser Val Thr Tyr 
315 

Val Cys Ala Glu 
330 

Gin Ala Gin Gly 
345 

Gly Thr Thr Tyr 

Leu Thr Leu Val 
380 

Gly Ala Arg Ala 
395 

Arg Arg Ser Arg 
410 

Thr Gly Cys Ala 
425 



Thr Ala Ala Pro 
285 

Gly Trp His Cys 

Pro Gin Gly Thr 
320 

Pro Gly Asp Ser 
335 

Val Thr Ser Gly 
350 

Phe Gin Pro Val 
365 

Thr Ser Asp Gly 

Met Arg Gly Pro 
400 

Ser Glu Arg Phe 
415 



<210> 69 

<211> 524 

<212> DNA 

<213> Oerskovia jenensis 



<400> 69 

gccgctgctc 

cggtgggcac 

acgactacgc 

acagcggtgg 

gccggtccgg 

tgacgtaccc 

gcgactcggg 

egggcaactg 

cctacggcct 



ggteggctte 
ccgcacctcg 
ctgggtgcag 
acgcgtcgcg 
ttccacgacg 
gcaggggacc 
cggctcgctc 
ctcgtcgggc 
cacgctcgtg 



gcggtgaacg 
gggccgggcg 
gtcgacgegg 
gtcgeggget 
ggctggcgct 
gtctccgggc 
ctcgcgggca 
ggcacgacgt 
acctccggcg 



gcggcttcgt 
gcacgttccg 
ggaacacccc 
cgacggccgc 
geggcacgat 
tcatccgcac 
accaggcaca 
acttccagcc 
gcaggggcaa 



caccgcaggc 
egggtcgage 
ggteggggee 
acccgtgggt 
cgcggcctac 
caacgtgtgc 
gggcctgacg 
cgtcaacgag 
ctgc 



cactgeggga 
ttccccggca 
gtcaacaact 
tcctcggtct 
aacagctegg 
gccgagccgg 
tegggegggt 
gcgctctcgg 



60 
120 
180 
240 
300 
360 
420 
480 
524 



<210> 70 

<211> 174 

<212> PRT 

<213> Oerskovia jenensis 



<400> 70 



Arg 


Cys 


Ser 


Val 


Gly 


Phe Ala 


Val 


Asn 


Gly 


Gly 


Phe 


Val Thr Ala 


Gly 


1 








5 








10 






15 




His 


Cys 


Gly 


Thr 


Val 


Gly Thr 


Arg 


Thr 


Ser 


Gly 


Pro 


Gly Gly Thr 


Phe 








20 








25 








30 




Arg Gly 


Ser 


Ser 


Phe 


Pro Gly 


Asn 


Asp 


Tyr 


Ala 


Trp 


Val Gin Val 


Asp 






35 








40 










45 




Ala 


Gly 


Asn 


Thr 


Pro 


Val Gly 


Ala 


Val 


Asn 


Asn 


Tyr 


Ser Gly Gly Arg 




50 








55 










60 






Val 


Ala 


Val 


Ala 


Gly 


Ser Thr 


Ala 


Ala 


Pro 


Val 


Gly 


Ser Ser Val 


Cys 


65 










70 








75 






80 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr Gly 


Trp 


Arg 


Cys 


Gly 


Thr 


He Ala Ala 


Tyr 










85 








90 






95 




Asn 


Ser 


Ser 


Val 


Thr 


Tyr Pro 


Gin 


Gly 


Thr 


Val 


Ser 


Gly Leu He 


Arg 



100 105 
Thr Asn Val Cys Ala Glu Pro Gly Asp 



Ser 



Gly 



110 

Gly Ser Leu Leu Ala 



115 120 
Gly Asn Gin Ala Gin Gly Leu Thr 

130 135 
Ser Gly Gly Thr Thr Tyr Phe Gin 
145 150 
Tyr Gly Leu Thr Leu Val Thr Ser 
165 



125 

Ser Gly Gly Ser Gly Asn Cys Ser 
140 

Pro Val Asn Glu Ala Leu Ser Ala 
155 160 
Gly Gly Arg Gly Asn Cys 
170 



<210> 71 

<211> 984 

<212> DNA 

<213> Cellulosimicrobium cellulans 



<400> 71 

ccacgggcgg cgggtcgggc agcgcgctcg tcgggctcgc gggcaagtgc atcgacgtcc 60 

ccgggtccga cttcagtgac ggcaagcgcc tccagctgtg gacgtgcaac gggtcgcagg 120 

cagcgctgga cgttcgaagc cgacggcacc gtacgcgcgg gcggcaagtg catggacgtc 180 

gcgtgggcgc cgcggccgac ggcacggcgc tccagctcgc gaactgcacg gcaacgcggc 24 0 

ccagaagttc gtgctcaacg gcgcgggcga cctcgtgtcg gtgctggcga acaaagtgcg 3 00 

tcgacgccgc cgggtgcgca ccgaggtact cgcggcgccg tacgagctca cggcgacgtg 3 60 

cgcggcggcg accgctacat cacacgggac ccgggcgcgt cgtcgggctc ggcctgctcg 420 

atcgggtacg ccgtccaggg cggcttcgtc acggcggggc actgcggacg cggcgggaca 4 80 

aggagagtgc tcaccgcgag ctgggcgcgc atggggacgg tccaggcggc gtcgttcccc 540 

ggccacgact acgcgtgggt gcgcgtcgac gccgggttct cccccgtccc gcgggtgaac 600 

aactacgccg gcggcaccgt cgacgtcgcc ggctcggccg aggcgcccgt gggtgcgtcg 660 

gtgtgccgct cgggcgccac gaccggctgg cgctgcggcg tcatcgagca gaagaacatc 720 

accgtcaact acggcaacgg cgacgttccc ggcctcgtgc gcggcagcgc gtgcgcggag 780 

ggcggcgact cgggcgggtc ggtgatctcc ggcaaccagg cgcagggcgt cacgtcgggc 840 

aggatcaacg actgctcgaa cggcggcaag ttcctctacc agcccgatcg acggcctgtc 900 

gctcgtgacc acgggcggcg ggtcgggcag cgcgctcgtc gggctcgcgg gcaagtgcat 960 

cgacgtcccc gggtccgact tcag 984 



<210> 72 



<211> 328 

<212> PRT 

<213> Cellulosimicrobium cellulans 

<400> 72 



Pro 


Arg 


Ala 


Ala 


Gly 


Arg 


Ala 


Ala 


Arg 


Ser 


Ser 


Gly 


Ser 


Arg 


Ala 


Ser 


1 








5 










10 










15 




Ala 


Ser 


Thr 


Ser 


Pro 


Gly 


Pro 


Thr 


Ser 


Val 


Thr 


Ala 


Ser 


Ala 


Ser 


Ser 








20 










25 










30 






Cys 


Gly 


Arg 


Ala 


Thr 


Gly 


Arg 


Arg 


Gin 


Arg 


Trp 


Thr 


Phe 


Glu 


Ala 


Asp 






35 










40 










45 








Gly Thr 


Val 


Arg 


Ala 


Gly 


Gly 


Lys 


Cys 


Met 


Asp 


Val 


Ala 


Trp 


Ala 


Pro 




50 










55 










60 










Arg 


Pro 


Thr 


Ala 


Arg 


Arg 


Ser 


Ser 


Ser 


Arg 


Thr 


Ala 


Arg 


Gin 


Arg 


Gly 


65 










70 










75 










80 


Pro 


Glu 


Val 


Arg 


Ala 


Gin 


Arg 


Arg 


Gly 


Arg 


Pro 


Arg 


Val 


Gly 


Ala 


Gly 










85 










90 










95 




Glu 


Gin 


Ser 


Ala 


Ser 


Thr 


Pro 


Pro 


Gly 


Ala 


His 


Arg 


Gly 


Thr 


Arg 


Gly 



100 



Ala 


Val 


Arg Ala 


His 


Gly 


Asp 


Val 






115 








120 


Arg 


Asp 


Pro Gly 


Ala 


Ser 


Ser 


Gly 




130 








135 




Val 


Gin 


Gly Gly 


Phe 


Val 


Thr 


Ala 


145 








150 






Arg 


Arg 


Val Leu 


Thr 


Ala 


Ser 


Trp 








165 








Ala 


Ser 


Phe Pro 


Gly 


His 


Asp 


Tyr 






180 










Phe 


Ser 


Pro Val 


Pro 


Arg 


Val 


Asn 






195 








200 


Val 


Ala 


Gly Ser 


Ala 


Glu 


Ala 


Pro 




210 








215 




Gly 


Ala 


Thr Thr 


Gly 


Trp 


Arg 


Cys 


225 








230 






Thr 


Val 


Asn Tyr 


Gly 


Asn 


Gly 


Asp 








245 








Ala 


Cys 


Ala Glu 


Gly 


Gly 


Asp 


Ser 






260 










Gin 


Ala 


Gin Gly 


Val 


Thr 


Ser 


Gly 






275 








280 


Gly 


Lys 


Phe Leu 


Tyr 


Gin 


Pro 


Asp 




290 








295 




Gly 


Arg 


Arg Val 


Gly 


Gin 


Arg 


Ala 


305 








310 






Arg 


Arg 


Pro Arg 


Val 


Arg 


Leu 


Gin 



325 



105 










110 






Arg 


Gly 


Gly 


Asp 


Arg 
125 


Tyr 


He 


Thr 


Ser 


Ala 


Cys 


Ser 
140 


He 


Gly 


Tyr 


Ala 


Gly 


His 


Cys 
155 


Gly 


Arg 


Gly 


Gly 


Thr 
160 


Ala 


Arg 
170 


Met 


Gly 


Thr 


Val 


Gin 
175 


Ala 


Ala 


Trp 


Val 


Arg 


Val 


Asp 


Ala 


Gly 


185 










190 






Asn 


Tyr 


Ala 


Gly 


Gly 
205 


Thr 


Val 


Asp 


Val 


Gly 


Ala 


Ser 
220 


Val 


Cys 


Arg 


Ser 


Gly 


Val 


He 
235 


Glu 


Gin 


Lys 


Asn 


He 
240 


Val 


Pro 
250 


Gly 


Leu 


Val 


Arg 


Gly 
255 


Ser 


Gly 


Gly 


Ser 


Val 


He 


Ser 


Gly 


Asn 


265 










270 






Arg 


He 


Asn 


Asp 


Cys 
285 


Ser 


Asn 


Gly 


Arg 


Arg 


Pro 


Val 
300 


Ala 


Arg 


Asp 


His 


Arg 


Arg 


Ala 
315 


Arg 


Gly 


Gin 


Val 


His 
320 



<210> 73 

<211> 257 

<212> DNA 

<213> Promicromonospora citrea 



<400> 73 

ttccccggca acgactacgc gtgggtgaac acgggcacgg acgacaccct cgtcggcgcc 60 

gtgaacaact acagcggcgg cacggtcaac gtcgcgggct cgacccgtgc cgccgtcggc 12 0 

gcgacggtct gccgctcggg ctccacgacc ggctggcact gcggcaccat ccaggcgctg 18 0 

aacgcgtcgg tcacctacgc cgagggcacc gtgagcggcc tcatccgcac caacgtgtgc 240 

gccgagcccg gcgactc 257 

<210> 74 
<211> 85 
<212> PRT 

<213> Promicromonospora citrea 



<400> 74 



Phe Pro Gly Asn Asp Tyr Ala Trp 
1 5 
Leu Val Gly Ala Val Asn Asn Tyr 
20 

Gly Ser Thr Arg Ala Ala Val Gly 

35 40 
Thr Thr Gly Trp His Cys Gly Thr 
50 55 



Val Asn Thr Gly Thr Asp Asp Thr 

10 15 
Ser Gly Gly Thr Val Asn Val Ala 
25 30 
Ala Thr Val Cys Arg Ser Gly Ser 
45 

He Gin Ala Leu Asn Ala Ser Val 
60 



Thr Tyr Ala Glu Gly Thr Val Ser Gly Leu lie Arg Thr Asn Val Cys 
65 70 75 80 

Ala Glu Pro Gly Asp 
85 



<210> 75 
<211> 257 
<212> DNA 

<213> Promicromonospora sukumoe 
<400> 75 

ttccccggca acgactacgc gtgggtgaac gtcggctccg acgacacccc gatcggtgcg 60 
gtcaacaact acagcggcgg caccgtgaac gtcgcgggct cgacccaggc cgccgtcggc 120 
tccaccgtct gccgctccgg ttccacgacc ggctggcact gcggcaccat ccaggccttc 180 
aacgcgtcgg tcacctacgc cgagggcacc gtgtccggcc tgatccgcac caacgtctgc 240 
gccgagcccg gcgactc 257 

<210> 76 

<211> 85 

<212> PRT 

<213> Promicromonospora sukumoe 



<400> 76 



Phe Pro Gly 


Asn Asp 


Tyr Ala 


Trp Val Asn 


Val 


Gly Ser Asp Asp 


Thr 


1 


5 




10 










15 




Pro lie Gly 


Ala Val 


Asn Asn 


Tyr Ser Gly Gly 


Thr 


Val 


Asn 


Val 


Ala 




20 




25 








30 






Gly Ser Thr 


Gin Ala 


Ala Val 


Gly Ser Thr 


Val 


Cys 


Arg 


Ser 


Gly Ser 


35 






40 






45 








Thr Thr Gly 


Trp His 


Cys Gly 


Thr He Gin 


Ala 


Phe 


Asn 


Ala 


Ser 


Val 


50 




55 






60 










Thr Tyr Ala 


Glu Gly 


Thr Val 


Ser Gly Leu 


He 


Arg 


Thr 


Asn 


Val 


Cys 


65 




70 




75 










80 


Ala Glu Pro 


Gly Asp 



















85 



<210> 77 

<211> 430 

<212> DNA 

<213> Xylanibacterium ulmi 



<400> 77 

gccgctgctc gatcgggttc gccgtgacgg gcggcttcgt gaccgccggc cactgcggac 60 

ggtccggcgc gacgacgacg tccgcgagcg gcacgttcgc cgggtccagc tttcccggca 120 

acgactacgc ctgggtccgc gcggcctcgg gaacacgccg gtcggtgcgg tgaaccgcta 180 

cgacggcagc cgggtgaccg tggccgggtc caccgacgcg gccgtcggtg ccgcggtctg 24 0 

ccggtcgggg tcgacgaccg cgtggcgctg cggcacgatc cagtcccgcg gcgcgacggt 3 00 

cacgtacgcc cagggcaccg tcagcgggct catccgcacc aacgtgtgcg ccgagccggg 360 

tgactccggg gggtcgctga tcgcgggcac ccaggcgcag ggcgtgacgt ccggcggctc 420 

cggcaactgc 430 

<210> 78 

<211> 141 

<212> PRT 

<213> Xylanibacterium ulmi 



<400> 78 



Arg 


Cys 


Ser 


He 


Gly 


Phe Ala Val 


1 








5 




His 


Cys 


Gly Arg 


Ser 


Gly Ala Thr 








20 






Ala 


Gly 


Ser 


Ser 


Phe 


Pro Gly Asn 






35 






40 


Ser 


Gly 


Asn 


Thr 


Pro 


Val Gly Ala 




50 








55 


Val 


Thr 


Val 


Ala 


Gly Ser Thr Asp 


65 










70 


Arg 


Ser 


Gly Ser 


Thr 


Thr Ala Trp 










85 




Gly 


Ala 


Thr 


Val 


Thr 


Tyr Ala Gin 








100 






Thr 


Asn 


Val 


Cys 


Ala 


Glu Pro Gly 






115 






120 


Gly 


Thr 


Gin 


Ala 


Gin Gly Val Thr 




130 








135 



<210> 79 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 79 

acccacgcgt agtcgttgcc 

<210> 80 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 80 

acccacgcgt agtcgtkgcc gggg 

<210> 81 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 81 

tcgtcgtggt cgcgccgg 



Thr Gly Gly Phe Val Thr Ala Gly 

10 15 
thr Thr Ser Ala Ser Gly Thr Phe 
25 30 
Asp Tyr Ala Trp Val Arg Ala Ala 
45 

Val Asn Arg Tyr Asp Gly Ser Arg 
60 

Ala Ala Val Gly Ala Ala Val Cys 

75 80 
Arg Cys Gly Thr He Gin Ser Arg 

90 95 
Gly Thr Val Ser Gly Leu He Arg 
105 110 
Asp Ser Gly Gly Ser Leu He Ala 
125 

Ser Gly Gly Ser Gly 
140 



<210> 82 
<211> 17 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 82 

cgacgtgctc gcgcccg 

<210> 83 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 83 

cgcgcccagc tcgcggtg 

<210> 84 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 84 

cggccccgag gtgcgggtgc eg 

<210> 85 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 85 

cagcgtctcc ggcctcatcc gc 

<210> 86 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 86 

ctcggtctcg ggcctcatcc gc 

<210> 87 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 87 

cgacgttccc ggcctcgtgc gc 

<210> 88 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 88 

caccgtctcg gggctcatcc gc 

<210> 89 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 89 

agcarcgtgt gcgccgagcc 

<210> 90 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 90 

ggcagcgcgt gcgcggaggg 

<210> 91 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 91 

gccgctgctc gatcgggttc 

<210> 92 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 

<400> 92 

gcagttgccg gagccgccgg acgt 

<210> 93 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 93 

tgcgccgagc ccggcgactc cggc 

<210> 94 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 94 

ggcacgacgt acttccagcc cgtgaac 

<210> 95 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 95 

gacccacgcg tagtcgttgc cggggaacga cga 

<210> 96 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 96 

gaaggtcccc gacggtgacg acgtgctcgc gcc 

<210> 97 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 97 

caggcgcagg gcgtgacctc gggcgggtcg 



30 



<210> 98 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 98 

ggcgggacga cgtacttcca gcccgtcaa 29 

<210> 99 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 99 

cacccacgcg tagtcgtggc cggggaacga 3 0 

<210> 100 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 100 

gaagccgccc tggacggcgt acccgatcga gca 3 3 

<210> 101 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 101 

tgcgcggagg gcggcgactc gggcgggtcg 3 0 

<210> 102 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 102 

ttcctctacc agcccgtcaa cccgatccta 



30 



<210> 103 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 103 

cgccgcgggg acgaacccgc cctcgaccgc gaa 

<210> 104 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 104 

cgcgtagtcg ttgccgggga acgacgagcc 

<210> 105 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 105 

ggcctcatcc gcacgagcgt gtgcgccgag 

<210> 106 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 106 

acgtcgggcg ggtccggcaa ctgccgctac gggggc 

<210> 107 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 107 

gagcccgtac acccggaggg cctcgttgac gggctggaa 



<210> 108 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 108 

cgtcacgccc tgcgcctggt tgcccgcgag 

<210> 109 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 109 

tccagcccgt caacgaggcc ctccgggtgt acgggctc 

<210> 110 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 110 

acgtcggtcg cgcagccgaa cggttcgtac gtc 

<210> 111 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 111 

cgtggtcgcg ccggtcgtgc cgcagtgccc 

<210> 112 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 112 

gacgacgacc gtgttggtag tgacgtcgac gtacca 



<210> 113 



<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 113 

tccaccacgg ggtggcgctg cgggacgatc 

<210> 114 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 114 

gtgtgcgccg agcccggcga ctccggcggc 

<210> 115 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 115 

gctcgggccc ccaccgtcag aggtcacgag cgtgag 

<210> 116 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 116 

atggcacgat cattctggag gacgctcgcc acggcg 

<210> 117 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 117 

tgctcgatcg ggtacgccgt ccagggcggc ttc 



<210> 118 
<211> 30 
<212> DNA 



<213> 



Artificial Sequence 



<220> 
<223> 



primer 



<400> 118 

taggatcggg ttgacgggct ggtagaggaa 



30 



<210> 119 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 119 

tggtacgtcg acgtcactac caacacggtc gtcgtc 36 

<210> 120 

<211> . 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 120 

gccgccggag tcgccgggct cggcgcacac 3 0 

<210> 121 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<210> 122 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (13) . . (16) 

<223> n is a, c, g, or t 



<220> 
<223> 



primer 



<400> 121 

gtsgacgtsa tcggsggsaa cgcstactac 



30 



<400> 122 
sgcsgtsgcs ggnganga 



18 



<210> 123 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 123 

gtsgaygtsa tcggcggcga ygcstac 27 

<210> 124 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f ea ture 

<222> (10) . . (16) 

<223> n is a, c, g, or t 

<400> 124 

sgasgcgtan ccctgncc 1 18 

<210> 125 

<211> 189 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> consensus sequence 
<220> 

<221> VARIANT 

<222> 1, 8-16, 24, 35, 36, 38, 39, 41-44, 48, 61-64, 66, 67, 69-71, 81, 87, 89, 
93, 109-111, 113, 116 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> VARIANT 

<222> 4, 19, 28, 108, 126 

<223> Xaa is lie or Val 

<220> 

<221> VARIANT 

<222> 7, 157 

<223> Xaa is Asn or Asp 

<220> 

<221> VARIANT 

<222> 92, 99, 143 

<223> Xaa is Ser or Ala 



<220> 

<221> VARIANT 

<222> 112, 156 

<223> Xaa is Asn or Gly 

<220> 

<221> VARIANT 

<222> 21 

<223> Xaa is Phe or Tyr 
<220> 

<221> VARIANT 

<222> 40 

<223> Xaa is Thr or Val 
<220> 

<221> VARIANT 

<222> 59 

<223> Xaa is Phe or Trp 
<220> 

<221> VARIANT 

<222> 65 

<223> Xaa is Gly or Asp 
<220> 

<221> VARIANT 

<222> 68 

<223> Xaa is Leu or Phe 
<220> 

<221> VARIANT 

<222> 74 

<223> Xaa is Asn or Arg 
<220> 

<221> VARIANT 

<222> 75 

<223> Xaa is Tyr or His 
<220> 

<221> VARIANT 

<222> 76 

<223> Xaa is Ser or Asp 
<220> 

<221> VARIANT 

<222> 78 

<223> Xaa is Gly or Ser 
<220> 

<221> VARIANT 

<222> 79 

<223> Xaa is Arg or Thr 
<220> 

<221> VARIANT 



<222> 83 

<223> Xaa is Ala or Thr 
<220> 

<221> VARIANT 

<222> 85 

<223> Xaa is His or Ser 
<220> 

<221> VARIANT 

<222> 86 

<223> Xaa is Thr or Gin 
<220> 

<221> VARIANT 

<222> 102 

<223> Xaa is Gly or Ala 
<220> 

<221> VARIANT 

<222> 104 

<223> Xaa is His or Arg 
<220> 

<221> VARIANT 

<222> 107 

<223> Xaa is Thr or Tyr 
<220> 

<221> VARIANT 

<222> 114 

<223> Xaa is Ser or Thr 
<220> 

<221> VARIANT 

<222> 118 

<223> Xaa is Pro or Ala 
<220> 

<221> VARIANT 

<222> 119 

<223> Xaa is Glu or Gin 
<220> 

<221> VARIANT 

<222> 121 

<223> Xaa is Thr, Ser, or Asp 
<220> 

<221> VARIANT 

<222> 123 

<223> Xaa is Arg or Ser 
<220> 

<221> VARIANT 

<222> 128 

<223> Xaa is Thr or Gly 



<220> 

<221> VARIANT 

<222> 129 

<223> Xaa is Thr, Asn, or Ser 
<220> 

<221> VARIANT 

<222> 130 

<223> Xaa is Val or Ala 
<220> 

<221> VARIANT 

<222> 134 

<223> Xaa is Pro or Gly 
<220> 

<221> VARIANT 

<222> 141 

<223> Xaa is Leu or Val 
<220> 

<221> VARIANT 

<222> 142 

<223> Xaa is Leu, Val, or lie 
<220> 

<221> VARIANT 

<222> 145 

<223> Xaa is Asn or Thr 
<220> 

<221> VARIANT 

<222> 148 

<223> Xaa is Gin or Arg 
<220> 

<221> VARIANT 

<222> 150 

<223> Xaa is Val or Leu 
<220> 

<221> VARIANT 

<222> 154 

<223> Xaa is Gly or Arg 
<220> 

<221> VARIANT 

<222> 155 

<223> Xaa is Ser or lie 
<220> 

<221> VARIANT 

<222> 159, 160, 163-166, 169-189 

<223> Xaa can be any naturally occurring amino acid 

<400> 125 



Xaa Asp 


Val 


Xaa 


Gly 


Gly 


Xaa 


Xaa 


Xaa 


Xaa Xaa Xaa Xaa Xaa 


Xaa 


Xaa 


1 






5 










10 


15 




Cys Ser 


Xaa 


Gly 


Xaa 


Ala 


Val 


Xaa 


Gly 


Gly Phe Xaa Thr Ala 


Gly His 






20 










25 


30 






Cys Gly 


Xaa 


Xaa 


Gly 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa Xaa Xaa Gly Thr 


Phe 


Xaa 




35 










40 




45 






Gly Ser 


Ser 


Phe 


Pro 


Gly 


Asn 


Asp 


Tyr 


Ala Xaa Val Xaa Xaa 


Xaa 


Xaa 


50 










55 






60 






Xaa Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Val 


Asn 


Xaa Xaa Xaa Gly Xaa 


Xaa 


Val 


65 








70 








75 




80 


Xaa Val 


Xaa 


Gly 


Xaa 


Xaa 


Xaa 


Ala 


Xaa 


Val Gly Xaa Xaa Val 


Cys 


Arg 








85 










90 


95 




Ser Gly 


Xaa 


Thr 


Thr 


Xaa 


Trp 


Xaa 


Cys 


Gly Xaa Xaa Xaa Xaa 


Xaa 


Xaa 






100 










105 


110 






Xaa Xaa 


Val 


Xaa 


Tyr 


Xaa 


Xaa 


Gly Xaa 


Val Xaa Gly Leu Xaa 


Arg Xaa 




115 










120 




125 






Xaa Xaa 


Cys 


Ala 


Glu 


Xaa 


Gly 


Asp 


Ser 


Gly Gly Ser Xaa Xaa 


Xaa 


Gly 


130 










135 






140 






Xaa Gin 


Ala 


Xaa 


Gly 


Xaa 


Thr 


Ser Gly 


Xaa Xaa Xaa Xaa Cys 


Xaa 


Xaa 


145 








150 








155 




160 


Gly Gly 


Xaa 


Xaa 


Xaa 


Xaa 


Gin 


Pro 


Xaa 


Xaa Xaa Xaa Xaa Xaa 


Xaa 


Xaa 








165 










170 


175 




Xaa Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa Xaa Xaa Xaa 







180 185 

<210> 126 

<211> 16 

<212> PRT 

<213> Cellulomonas cellasea 
<220> 

<221> VARIANT 

<222> (1) . . (1) 

<223> Xaa is lie or Tyr 

<400> 126 

Xaa Ala Trp Asp Ala Phe Ala Glu Asn Val Val Asp Trp Ser Ser Arg 
1 5 10 * ^ 15 

<210> 127 
<211> 17 
<212> PRT 

<213> Cellulomonas cellasea 
<400> 127 

Tyr Gly Gly Thr Thr Tyr Phe Gin Pro Val Asn Glu lie Leu Gin Ala 
15 10 15 

Tyr 



<210> 128 

<211> 11 

<212> PRT 

<213> Cellul omona s 



f lavigena 



<220> 

<221> VARIANT 

<222> (4) . . (11) 

<223> Xaa is lie or Tyr 

<400> 128 

Val Asp Val Xaa Gly Gly Asn Ala Tyr Tyr Xaa 
15 10 



<210> 


129 


<211> 


9 


<212> 


PRT 


<213> 


Cellulomonas fimi 


<220> 




<221> 


VARIANT 


<222> 


(4) . . (4) 


<223> 


Xaa is lie or Tyr 


<400> 


129 



Val Asp Val Xaa Gly Gly Asp Ala Tyr 
1 5 



<210> 


130 


<211> 


305 


<212> 


DNA 


<213> 


Aspergillus niger 


<220> 




<221> 


misc_f eature 


<222> 


(186) . . (186) 


<223> 


n is a, c, g, or t 


<400> 


130 



tcgaacttca tgttcgagtt cttgttcacg tagaagccgg agatgtgaga ggtgatctgg 60 

aactgctcac cctcgttggt ggtgacctgg aggtaaagca agtgaccctt ctggcggagg 12 0 

tggtaaggaa cggggttcca cggggagaga gagatggcct tgacggtctt gggaagggga 180 

gcttcngcgc gggggaggat ggtcttgaga gagggggagc tagtaatgtc gtacttggac 24 0 

agggagtgct ccttctccga cgcatcagcc acctcagcgg agatggcatc gtgcagagac 300 

agacc 305 

<210> 131 
<211> 1488 
<212> DNA 

<213> Cellulomonas strain 69B4 
<400> 131 

atgacaccac gaactgtcac aagagctctg gctgtggcaa cagcagctgc tacactcttg 60 

gctgggggta tggcagcaca agctaacgaa ccggctcctc caggatctgc atcagcccct 12 0 

ccacgattag ctgaaaaact tgaccctgac ttacttgaag caatggaacg cgatctgggg 180 

ttagatgcag aggaagcagc tgcaacgtta gcttttcagc atgacgcagc tgaaacggga 24 0 

gaggctcttg ctgaggaact cgacgaagat ttcgcgggca cgtgggttga agatgatgtg 300 

ctgtatgttg caaccactga tgaagatgct gttgaagaag tcgaaggcga aggagcaact 360 

gctgtgactg ttgagcattc tcttgctgat ttagaggcgt ggaagacggt tttggatgct 42 0 



gcgctggagg gtcatgatga tgtgcctacg tggtacgtcg acgtgcctac gaattcggta 480 

gtcgttgctg taaaggcagg agcgcaggat gtagctgcag gacttgtgga aggcgctgat 54 0 

gtgccatcag atgcggtcac ttttgtagaa acggacgaaa cgcctagaac gatgttcgac 600 

gtaattggag gcaacgcata tactattggc ggccggtcta gatgttctat cggattcgca 660 

gtaaacggtg gcttcattac tgccggtcac tgcggaagaa caggagccac tactgccaat 72 0 

ccgactggca catttgcagg tagctcgttt ccgggaaatg attatgcatt cgtccgaaca 780 

ggggcaggag taaatttgct tgcccaagtc aataactact cgggcggcag agtccaagta 84 0 

gcaggacata cggccgcacc agttggatct gctgtatgcc gctcaggtag cactacaggt 900 

tggcattgcg gaactatcac ggcgctgaat tcgtctgtca cgtatccaga gggaacagtc 960 

cgaggactta tccgcacgac ggtttgtgcc gaaccaggtg atagcggagg tagcctttta 1020 

gcgggaaatc aagcccaagg tgtcacgtca ggtggttctg gaaattgtcg gacgggggga 1080 

acaacattct ttcaaccagt caacccgatt ttgcaggctt acggcctgag aatgattacg 1140 

actgactctg gaagttcccc tgctccagca cctacatcat gtacaggcta cgcaagaacg 1200 

ttcacaggaa ccctcgcagc aggaagagca gcagctcaac cgaacggtag ctatgttcag 1260 

gtcaaccgga gcggtacaca ttccgtctgt ctcaatggac ctagcggtgc ggactttgat 1320 

ttgtatgtgc agcgatggaa tggcagtagc tgggtaaccg tcgctcaatc gacatcgccg 1380 

ggaagcaatg aaaccattac gtaccgcgga aatgctggat attatcgcta cgtggttaac 144 0 

gctgcgtcag gatcaggagc ttacacaatg ggactcaccc tcccctga 1488 

<210> 132 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> linker 
<400> 132 

Asp Asp Asn Asp Pro lie 
15 

<210> 133 
<211> 1020 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 133 

gtgagaagca aaaaattgtg gatcagcttg ttgtttgcgt taacgttaat ctttacgatg 60 

gcgttcagca acatgagcgc gcaggctgat gattattcag ttgtagagga acatgggcaa 12 0 

ctaagtatta gtaacggtga attagtcaat gaacgaggcg aacaagttca gttaaaaggg 18 0 

atgagttccc atggtttgca atggtacggt caatttgtaa actatgaaag catgaaatgg 240 

ctaagagatg attggggaat aactgtattc cgagcagcaa tgtatacctc ttcaggagga 300 

tatattgacg atccatcagt aaaggaaaaa gtaaaagaga ctgttgaggc tgcgatagac 3 60 

cttggcatat atgtgatcat tgattggcat atcctttcag acaatgaccc gaatatatat 420 

aaagaagaag cgaaggattt ctttgatgaa atgtcagagt tgtatggaga ctatccgaat 480 

gtgatatacg aaattgcaaa tgaaccgaat ggtagtgatg ttacgtggga caatcaaata 540 

aaaccgtatg cagaagaagt gattccggtt attcgtgaca atgaccctaa taacattgtt 600 

attgtaggta caggtacatg gagtcaggat gtccatcatg cagccgataa tcagcttgca 660 

gatcctaacg tcatgtatgc atttcatttt tatgcaggaa cacatggaca aaatttacga 720 

gaccaagtag attatgcatt agatcaagga gcagcgatat ttgttagtga atgggggaca 780 

agtgcagcta caggtgatgg tggtgtgttt ttagatgaag cacaagtgtg gattgacttt 84 0 

atggatgaaa gaaatttaag ctgggccaac tggtctctaa cgcataagga tgagtcatct 900 

gcagcgttaa tgccaggtgc aaatccaact ggtggttgga cagaggctga actatctcca 960 



tctggtacat ttgtgaggga aaaaataaga 

<210> 134 

<211> 340 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic 

<400> 134 



Val 


Arg 


Ser 


Lys 


Lys 


Leu 


Trp 


He 


1 








5 








He 


Phe 


Thr 


Met 


Ala 


Phe 


Ser 


Asn 








20 










Ser 


Val 


Val 


Glu 


Glu 


His 


Gly 


Gin 






35 










40 


Val 


Asn 


Glu 


Arg 


Gly 


Glu 


Gin 


Val 




50 










55 




Gly 


Leu 


Gin 


Trp 


Tyr 


Gly 


Gin 


Phe 


65 










70 






Leu 


Arg 


Asp 


Asp 


Trp 


Gly 


He 


Thr 










85 








Ser 


Ser 


Gly 


Gly 


Tyr 


He 


Asp 


Asp 








100 










Glu 


Thr 


Val 


Glu 


Ala 


Ala 


He 


Asp 






115 










120 


Trp 


His 


He 


Leu 


Ser 


Asp 


Asn 


Asp 




130 










135 




Lys 


Asp 


Phe 


Phe 


Asp 


Glu 


Met 


Ser 


145 










150 






Val 


He 


Tyr 


Glu 


He 


Ala 


Asn 


Glu 










165 








Asp 


Asn 


Gin 


He 


Lys 


Pro 


Tyr 


Ala 








180 










Asp 


Asn 


Asp 


Pro 


Asn 


Asn 


He 


Val 






195 










200 


Gin 


Asp 


Val 


His 


His 


Ala 


Ala 


Asp 




210 










215 




Met 


Tyr 


Ala 


Phe 


His 


Phe 


Tyr 


Ala 


225 










230 






Asp 


Gin 


Val 


Asp 


Tyr 


Ala 


Leu 


Asp 










245 








Glu 


Trp 


Gly 


Thr 


Ser 


Ala 


Ala 


Thr 








260 










Glu 


Ala 


Gin 


Val 


Trp 


He 


Asp 


Phe 






275 










280 


Ala 


Asn 


Trp 


Ser 


Leu 


Thr 


His 


Lys 




290 










295 




Pro 


Gly 


Ala 


Asn 


Pro 


Thr 


Gly 


Gly 


305 










310 






Ser 


Gly 


Thr 


Phe 


Val 


Arg 


Glu 


Lys 










325 








Asn 


Asp 


Pro 


He 











gaatcagcat ctgacaacaa tgatcccata 



Ser 


Leu 


Leu 


Phe 


Ala 


Leu 


Thr 


Leu 




10 










15 




Met 


Ser 


Ala 


Gin 


Ala 


Asp 


Asp 


Tyr 


25 










30 






Leu 


Ser 


He 


Ser 


Asn 


Gly 


Glu 


Leu 










45 








Gin 


Leu 


Lys 


Gly 


Met 


Ser 


Ser 


His 








60 










Val 


Asn 


Tyr 


Glu 


Ser 


Met 


Lys 


Trp 






75 










80 


Val 


Phe 


Arg 


Ala 


Ala 


Met 


Tyr 


Thr 




90 










95 




Pro 


Ser 


Val 


Lys 


Glu 


Lys 


Val 


Lys 


105 










110 






Leu Gly 


He 


Tyr 


Val 


He 


He 


Asp 










125 








Pro 


Asn 


He 


Tyr 


Lys 


Glu 


Glu 


Ala 








140 










Glu 


Leu 


Tyr 


Gly 


Asp 


Tyr 


Pro 


Asn 






155 










160 


Pro Asn Gly 


Ser 


Asp 


Val 


Thr 


Trp 




170 










175 




Glu 


Glu 


Val 


He 


Pro 


Val 


He 


Arg 


185 










190 






He 


Val 


Gly 


Thr 


Gly 


Thr 


Trp 


Ser 










205 








Asn 


Gin 


Leu 


Ala 


Asp 


Pro 


Asn 


Val 








220 










Gly Thr His 


Gly 


Gin 


Asn 


Leu 


Arg 






235 










240 


Gin Gly Ala 


Ala 


He 


Phe 


Val 


Ser 




250 










255 




Gly Asp Gly 


Gly 


Val 


Phe 


Leu 


Asp 


265 










270 






Met 


Asp 


Glu 


Arg 


Asn 


Leu 


Ser 


Trp 










285 








Asp 


Glu 


Ser 


Ser 


Ala 


Ala 


Leu 


Met 








300 










Trp 


Thr 


Glu 


Ala 


Glu 


Leu 


Ser 


Pro 






315 










320 


He 


Arg 


Glu 


Ser 


Ala 


Ser 


Asp 


Asn 




330 










335 





340 



<210> 135 

<211> 30 

<212> PRT 

< 2 1 3 > Ce 1 lu lomona s 



strain 69B4 



<400> 135 



Met Arg Ser Lys Lys Arg Thr Val 
1 5 
Ala Ala Ala Thr Leu Leu Ala Gly 
20 



Thr Arg Ala Leu Ala Val Ala Thr 

10 15 
Gly Met Ala Ala Gin Ala 
25 30 



<210> 136 

<211> 30 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 136 



Met Arg Ser Lys Lys Leu Trp lie 
1 5 
Ala Ala Ala Thr Leu Leu Ala Gly 
20 



Ser Leu Leu Leu Ala Val Ala Thr 

10 15 
Gly Met Ala Ala Gin Ala 
25 30 



<210> 137 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 137 

ctagctaggt accatgacac cacgaactgt cacaagagct 4 0 

<210> 138 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 138 

gtgtgcaagc tttcagggga gggtgagtcc cattgtgtaa 4 0 

<210> 139 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 139 



ctagctaggt accatgacac cacgaactgt cacaagagct 

<210> 140 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 140 

gtgtgcaagc tttcaagggg aacttccaga gtcagtc 

<210> 141 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 141 

tcatgcaggg taccatgaga agcaagaagc gaactgtcac aagagctctg get 

<210> 142 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 142 

gtgtgcaagc tttcagggga gggtgagtcc cattgtgtaa 

<210> 143 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 143 

tcatgcaggg taccatgaga agcaagaagc gaactgtcac aagagctctg get 

<210> 144 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 144 

gtgtgcaagc tttcaagggg aacttccaga gtcagtc 



<210> 145 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 145 

tcatgcaggg taccatgaga agcaagaagt tgtggatcag tttgctgctg gctgtggcaa 60 
cagcagctgc taca 74 

<210> 146 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 146 

gtgtgcaagc tttcagggga gggtgagtcc cattgtgtaa 4 0 



<210> 147 

<211> 74 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 147 

tcatgcaggg taccatgaga agcaagaagt tgtggatcag tttgctgctg gctgtggcaa 60 
cagcagctgc taca 74 

<210> 148 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 148 

gtgtgcaagc tttcaagggg aacttccaga gtcagtc 37 

<210> 149 

<211> 38 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 149 

ccataccgga tccaaacgaa ccggctcctc caggatct 



38 



<210> 150 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 150 

ctcgagttaa gcttttaagg ggaacttcca gagtcagtc 39 



<210> 151 

<211> 48 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 151 

tgagctgcta gcaaaaggag agggtaaaga atgacaccac gaactgtc 4 8 

<210> 152 

<211> 36 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 152 

cgtacatccc gggtcagggg agggtgagtc ccattg 36 

<210> 153 

<211> 48 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 153 

tgagctgcta gcaaaaggag agggtaaaga atgacaccac gaactgtc 48 

<210> 154 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 



154 



catgcatccc gggttaaggg gaacttccag agtcagtc 

<210> 155 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 155 

tgagctgcta gcaaaaggag agggtaaaga atgagaagca agaag 

<210> 156 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 156 

cgtacatccc gggtcagggg agggtgagtc ccattg 

<210> 157 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 157 

tgagctgcta gcaaaaggag agggtaaaga atgagaagca agaag 

<210> 158 

<211> 38 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 158 

catgcatccc gggttaaggg gaacttccag agtcagtc 

<210> 159 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 159 



tgagctgcta gcaaaaggag agggtaaaga atgagaagca agaag 

<210> 160 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 160 

cgtacatccc gggtcagggg agggtgagtc ccattg 



<210> 161 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 161 

tgagctgcta gcaaaaggag agggtaaaga atgagaagca agaag 

<210> 162 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 162 

catgcatccc gggttaaggg gaacttccag agtcagtc 

<210> 163 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 163 

tgcagtctgc tagcaaaagg agagggtaaa gagtgagaag 

<210> 164 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 164 



catgcatccc gggttaaggg gaacttccag agtcagtc 

<210> 165 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 165 

ttatgcgagg ctagcaaaag gagagggtaa agagtgagaa gcaaaaaacg 

<210> 166 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 166 

taaagagtga gaagcaaaaa acgcacagtc acgcgggccc tg 

<210> 167 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 167 

gtcctctgtt aacttacggg ctgctgcccg agtcc 

<210> 168 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 168 

gcaacatgtc tgcgcaggct aacgaaccgg ctcctccagg a 

<210> 169 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 169 

gacatgacat aagcttaagg ggaacttcca gagtc 



<210> 170 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 170 

gagccgaatt catatacctg ccgtt 25 

<210> 171 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 171 

tcctggagga gccggttcgt tagcctgcgc agacatgttg c 41 

<210> 172 
<211> 5713 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 172 

catcacatat acctgccgtt cactattatt tagtgaaatg agatattatg atattttctg 60 

aattgtgatt aaaaaggcaa ctttatgccc atgcaacaga aactataaaa aatacagaga 120 

atgaaaagaa acagatagat tttttagttc tttaggcccg tagtctgcaa atccttttat 180 

gattttctat caaacaaaag aggaaaatag accagttgca atccaaacga gagtctaata 24 0 

gaatgaggtc acagaatagt cttttaagta agtctactct gaattttttt aaaaggagag 300 

ggtaaagagt gagaagcaaa aaattgtgga tcagcttgtt gtttgcgtta acgttaatct 3 60 

ttacgatggc gttcagcaac atgtctgcgc aggctaacga accggctcct ccaggatctg 420 

catcagcccc tccacgatta gctgaaaaac ttgaccctga cttacttgaa gcaatggaac 480 

gcgatctggg gttagatgca gaggaagcag ctgcaacgtt agcttttcag catgacgcag 540 

ctgaaacggg agaggctctt gctgaggaac tcgacgaaga tttcgcgggc acgtgggttg 600 

aagatgatgt gctgtatgtt gcaaccactg atgaagatgc tgttgaagaa gtcgaaggcg 660 

aaggagcaac tgctgtgact gttgagcatt ctcttgctga tttagaggcg tggaagacgg 72 0 

ttttggatgc tgcgctggag ggtcatgatg atgtgcctac gtggtacgtc gacgtgccta 780 

cgaattcggt agtcgttgct gtaaaggcag gagcgcagga tgtagctgca ggacttgtgg 84 0 

aaggcgctga tgtgccatca gatgcggtca cttttgtaga aacggacgaa acgcctagaa 900 

cgatgttcga cgtaattgga ggcaacgcat atactattgg cggccggtct agatgttcta 960 

tcggattcgc agtaaacggt ggcttcatta ctgccggtca ctgcggaaga acaggagcca 1020 

ctactgccaa tccgactggc acatttgcag gtagctcgtt tccgggaaat gattatgcat 1080 

tcgtccgaac aggggcagga gtaaatttgc ttgcccaagt caataactac tcgggcggca 1140 

gagtccaagt agcaggacat acggccgcac cagttggatc tgctgtatgc cgctcaggta 1200 

gcactacagg ttggcattgc ggaactatca cggcgctgaa ttcgtctgtc acgtatccag 1260 

agggaacagt ccgaggactt atccgcacga cggtttgtgc cgaaccaggt gatagcggag 1320 

gtagcctttt agcgggaaat caagcccaag gtgtcacgtc aggtggttct ggaaattgtc 1380 

ggacgggggg aacaacattc tttcaaccag tcaacccgat tttgcaggct tacggcctga 144 0 

gaatgattac gactgactct ggaagttccc cttaagctta aaaaaccggc cttggccccg 1500 



ccggtttttt attatttttc ttcctccgca tgttcaatcc gctccataat cgacggatgg 1560 

ctccctctga aaattttaac gagaaacggc gggttgaccc ggctcagtcc cgtaacggcc 1620 

aagtcctgaa acgtctcaat cgccgcttcc cggtttccgg tcagctcaat gccgtaacgg 1680 

tcggcggcgt tttcctgata ccgggagacg gcattcgtaa tcggatcccg gacgcatcgt 1740 

ggccggcatc accggcgcca caggtgcggt tgctggcgcc tatatcgccg acatcaccga 1800 

tggggaagat cgggctcgcc acttcgggct catgagcgct tgtttcggcg tgggtatggt 1860 

ggcaggcccc gtggccgggg gactgttggg cgccatctcc ttgcatgcac cattccttgc 1920 

ggcggcggtg ctcaacggcc tcaacctact actgggctgc ttcctaatgc aggagtcgca 1980 

taagggagag cgtcgaccga tgcccttgag agccttcaac ccagtcagct ccttccggtg 2 04 0 

ggcgcggggc atgactatcg tcgccgcact tatgactgtc ttctttatca tgcaactcgt 2100 

aggacaggtg ccggcagcgc tctgggtcat tttcggcgag gaccgctttc gctggagcgc 2160 

gacgatgatc ggcctgtcgc ttgcggtatt cggaatcttg cacgccctcg ctcaagcctt 2220 

cgtcactggt cccgccacca aacgtttcgg cgagaagcag gccattatcg ccggcatggc 2280 

ggccgacgcg ctgggctacg tcttgctggc gttcgcgacg cgaggctgga tggccttccc 2340 

cattatgatt cttctcgctt ccggcggcat cgggatgccc gcgttgcagg ccatgctgtc 24 00 

caggcaggta gatgacgacc atcagggaca gcttcaagga tcgctcgcgg ctcttaccag 2460 

cctaacttcg atcactggac cgctgatcgt cacggcgatt tatgccgcct cggcgagcac 2520 

atggaacggg ttggcatgga ttgaggcgcc gccctatacc ttatttatgt tacagtaata 2580 

ttgactttta aaaaaggatt gattctaatg aagaaagcag acaagtaagc ctcctaaatt 2640 

cactttagat aaaaatttag gaggcatatc aaatgaactt taataaaatt gatttagaca 27 00 

attggaagag aaaagagata tttaatcatt atttgaacca acaaacgact tttagtataa 2760 

ccacagaaat tgatattagt gttttatacc gaaacataaa acaagaagga tataaatttt 2820 

accctgcatt tattttctta gtgacaaggg tgataaactc aaatacagct tttagaactg 2880 

gttacaatag cgacggagag ttaggttatt gggataagtt agagccactt tatacaattt 2 94 0 

ttgatggtgt atctaaaaca ttctctggta tttggactcc tgtaaagaat gacttcaaag 3000 

agttttatga tttatacctt tctgatgtag agaaatataa tggttcgggg aaattgtttc 3060 

ccaaaacacc tatacctgaa aatgcttttt ctctttctat tattccatgg acttcattta 3120 

ctgggtttaa cttaaatatc aataataata gtaattacct tctacccatt attacagcag 3180 

gaaaattcat taataaaggt aattcaatat atttaccgct atctttacag gtacatcatt 3240 

ctgtttgtga tggttatcat gcaggattgt ttatgaactc tattcaggaa ttgtcagata 33 00 

ggcctaatga ctggctttta taatatgaga taatgccgac tgtacttttt acagtcggtt 3360 

ttctaatgtc actaacctgc cccgttagtt gaagaaggtt tttatattac agctccagat 3420 

cctgcctcgc gcgtttcggt gatgacggtg aaaacctctg acacatgcag ctcccggaga 3480 

cggtcacagc ttgtctgtaa gcggatgccg ggagcagaca agcccgtcag ggcgcgtcag 3540 

cgggtgttgg cgggtgtcgg ggcgcagcca tgacccagtc acgtagcgat agcggagtgt 3600 

atactggctt aactatgcgg catcagagca gattgtactg agagtgcacc atatgcggtg 3660 

tgaaataccg cacagatgcg taaggagaaa ataccgcatc aggcgctctt ccgcttcctc 3720 

gctcactgac tcgctgcgct cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa 3780 

ggcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 3840 

aggccagcaa aaggccagga accgtaaaaa ggccgcgttg ctggcgtttt tccataggct 3 900 

ccgcccccct gacgagcatc acaaaaatcg acgctcaagt cagaggtggc gaaacccgac 3 960 

aggactataa agataccagg cgtttccccc tggaagctcc ctcgtgcgct ctcctgttcc 4020 

gaccctgccg cttaccggat acctgtccgc ctttctccct tcgggaagcg tggcgctttc 4080 

tcatagctca cgctgtaggt atctcagttc ggtgtaggtc gttcgctcca agctgggctg 4140 

tgtgcacgaa ccccccgttc agcccgaccg ctgcgcctta tccggtaact atcgtcttga 4200 

gtccaacccg gtaagacacg acttatcgcc actggcagca gccactggta acaggattag 4260 

cagagcgagg tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggcta 4320 

cactagaagg acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag 4380 

agttggtagc tcttgatccg gcaaacaaac caccgctggt agcggtggtt tttttgtttg 4440 

caagcagcag attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac 4500 

ggggtctgac gctcagtgga acgaaaactc acgttaaggg attttggtca tgagattatc 4560 

aaaaaggatc ttcacctaga tccttttaaa ttaaaaatga agttttaaat caatctaaag 4620 

tatatatgag taaacttggt ctgacagtta ccaatgctta atcagtgagg cacctatctc 4680 

agcgatctgt ctatttcgtt catccatagt tgcctgactc cccgtcgtgt agataactac 4740 

gatacgggag ggcttaccat ctggccccag tgctgcaatg ataccgcgag acccacgctc 4800 

accggctcca gatttatcag caataaacca gccagccgga agggccgagc gcagaagtgg 4860 

tcctgcaact ttatccgcct ccatccagtc tattaattgt tgccgggaag ctagagtaag 4920 



tagttcgcca gttaatagtt tgcgcaacgt tgttgccatt gctgcaggca tcgtggtgtc 4980 

acgctcgtcg tttggtatgg cttcattcag ctccggttcc caacgatcaa ggcgagttac 5040 

atgatccccc atgttgtgca aaaaagcggt tagctccttc ggtcctccga tcgttgtcag 5100 

aagtaagttg gccgcagtgt tatcactcat ggttatggca gcactgcata attctcttac 5160 

tgtcatgcca tccgtaagat gcttttctgt gactggtgag tactcaacca agtcattctg 5220 

agaatagtgt atgcggcgac cgagttgctc ttgcccggcg tcaacacggg ataataccgc 5280 

gccacatagc agaactttaa aagtgctcat cattggaaaa cgttcttcgg ggcgaaaact 5340 

ctcaaggatc ttaccgctgt tgagatccag ttcgatgtaa cccactcgtg cacccaactg 5400 

atcttcagca tcttttactt tcaccagcgt ttctgggtga gcaaaaacag gaaggcaaaa 5460 

tgccgcaaaa aagggaataa gggcgacacg gaaatgttga atactcatac tcttcctttt 5520 

tcaatattat tgaagcattt atcagggtta ttgtctcatg agcggataca tatttgaatg 5580 

tatttagaaa aataaacaaa taggggttcc gcgcacattt ccccgaaaag tgccacctga 5640 

cgtctaagaa accattatta tcatgacatt aacctataaa aataggcgta tcacgaggcc 5700 

ctttcgtctt caa 5713 

<210> 173 
<211> 33 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 173 

Met Lys Lys Arg Thr Val Thr Arg Ala Leu Ala Val Ala Thr Ala Ala 
15 10 15 

Ala Thr Leu Leu Ala Gly Gly Met Ala Ala Gin Ala Asn Glu Pro Ala 
20 25 30 

Pro 



<210> 174 
<211> 36 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 174 

Met Lys Lys Pro Leu Gly Arg Thr 
1 5 
Thr Ala Ala Ala Thr Leu Leu Ala 
20 

Glu Pro Ala Pro 
35 

<210> 175 
<211> 32 
<212> PRT 

<213> Artificial Sequence 



Val Thr Arg Ala Leu Ala Val Ala 

10 15 
Gly Gly Met Ala Ala Gin Ala Asn 
25 30 



<220> 
<223> 



synthetic 



<400> 175 



Met Lys Lys Pro Leu Gly Lys lie Val Ala Ser Thr Ala Leu Leu lie 
1 5 10 15 

Ser Val Ala Phe Ser Ser Ser He Ala Ser Ala Asn Glu Pro Ala Pro 
20 25 30 

<210> 176 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 176 

agggaaccga atgaagaaac gaactgtcac aagagctctg 4 0 

<210> 177 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 177 

cagagctctt gtgacagttc gtttcttcat tcggttccct 40 

<210> 178 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 178 

aatgaagaaa ccgttggggc gaactgtcac aagagctctg 4 0 

<210> 179 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 179 

cagagctctt gtgacagttc gccccaacgg tttcttcatt 40 

<210> 180 

<211> 42 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 

<400> 180 

agttcatcga tcgcatcggc taacgaaccg gctcctccag ga 

<210> 181 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 181 

tcctggagga gccggttcgt tagccgatgc gatcgatgaa ct 

<210> 182 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 182 

tcagggggat cctagattct gttaacttaa cgtt 

<210> 183 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 183 

gtgctgtttt atcctttacc ttgtctcc 

<210> 184 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 184 

agttaagcaa tcagatcttc ttcaggtta 

<210> 185 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 185 

cattgaaagg ggaggagaat catgagaagc aagaagcgaa ctgtcac 



<210> 186 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 186 

gtgacagttc gcttcttgct tctcatgatt ctcctcccct ttcaatg 

<210> 187 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 187 

ctttaccttg tctccaagct taaaataaaa aaacgg 

<210> 188 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 188 

gcgcaggatg tagcagctgg acttgtgg 

<210> 189 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 189 

ccacaagtcc agctgctaca tcctgcgc 

<210> 190 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 190 



gcctcattct gcagcttcag caaacgaacc ggctcctcca gg 

<210> 191 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 
<400> 191 

cgtcctctgt taactcagtc gtcacttcca gagtcagtcg taatc 

<210> 192 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 192 

atcctactcg aggcttttct tttggaagaa aatataggg 

<210> 193 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 193 

tggaatctcg aggttttatc ctttaccttg tctcc 

<210> 194 
<211> 136 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 194 

acccccctcg aggcttttct tttggaagaa aatataggga aaatggtact tgttaaaaat 
tcggaatatt tatacaatat catatgtttc acattgaaag gggaggagaa tcatgaaaca 
acaaaaacgg ctttac 

<210> 195 

<211> 118 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 195 

gtcgacctcg aggttttatc ctttaccttg tctccaagct taaaataaaa aaacggattt 60 
ccttcaggaa atccgtcctc tgttaactca aggggaactt ccagagtcag tcgtaatc 118 

<210> 196 

<211> 135 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 196 

acccccctcg aggcttttct tttggaagaa aatataggga aaatggtact tgttaaaaat 60 

tcggaatatt tatacaatat catatgtttc acattgaaag gggaggagaa tcatgacacc 120 

acgaactgtc acaag 135 



<210> 197 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 197 

attagtctcg aggatcgacc ggaccgcaac ctcc 34 

<210> 198 

<211> 55 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 198 

cgatggcatt cagcgattcc gcttctgcta acgaaccggc tcctccagga tctgc 55 

<210> 199 

<211> 55 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 199 

gcagatcctg gaggagccgg ttcgttagca gaagcggaat cgctgaatgc catcg 55 

<210> 200 

<211> 45 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 200 

actagtaagc ggatgaacga gcccgcacca cccgggagcg cgagc 

<210> 201 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 201 

ggcgcgcctt aggggagggt gagccccatg gtgtaggcac eg 

<210> 202 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 202 

actagtaagc ggatgaacga gcccgcacca cccgggagcg cgagc 

<210> 203 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 203 

ggcgcgcctt aegggctget gcccgagtcc gtggtgatca 

<210> 204 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 204 

actagtaagc ggatgttcga cgtgatcggc ggcaacgcct acaccat 

<210> 205 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 205 

ggcgcgcctt acgggctgct gcccgagtcc gtggtgatca 



<210> 206 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 206 

atgacaccac gaactgtcac aagagctctg 

<210> 207 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 207 

aacgaaccgg ctcctccagg atctgcatca 

<210> 208 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 208 

aggggaactt ccagagtcag tcgtaatcat tctcaggcc 

<210> 209 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 209 

SSSS^gSStq agtcccattg tgtaagctcc tga 

<210> 210 

<211> 66 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 210 

accgcgactg ctagcaacgt catctccaag cgcggcggtg gcaacgaacc ggctcctcca 
ggatct 



60 
66 



<210> 211 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 211 

accgcgactg ctagcaacgt catctccaag cgcggcggtg gcaacgaacc ggctcctcca 60 
ggatct 66 

<210> 212 

<211> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 212 

ccgccaggtg tcggtcacct aaggggaact tccagagtca gtcgtaatca ttct 54 

<210> 213 
<211> 90 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 213 

atgagaagca agaagcgaac tgtcacaaga gctctggctg tggcaacagc agctgctaca 60 
ctcttggctg ggggtatggc agcacaagct 90 

<210> 214 

<211> 389 

<212> PRT 

<213> Cellulomonas strain 69B4 

<400> 214 



Met 


Arg 


Ser 


Lys 


Lys 


Arg Thr Val 


Thr 


Arg Ala Leu Ala Val Ala Thr 


1 








5 






10 15 


Ala 


Ala 


Ala 


Thr 


Leu 


Leu Ala Gly 


Gly 


Met Ala Ala Gin Ala Asn Glu 








20 






25 


30 


Pro 


Ala 


Pro 


Pro 


Gly 


Ser Ala Ser 


Ala 


Pro Pro Arg Leu Ala Glu Lys 






35 






40 




45 


Leu 


Asp 


Pro 


Asp 


Leu 


Leu Glu Ala 


Met 


Glu Arg Asp Leu Gly Leu Asp 




50 








55 




60 


Ala 


Glu 


Glu 


Ala 


Ala 


Ala Thr Leu 


Ala 


Phe Gin His Asp Ala Ala Glu 


65 










70 




75 80 


Thr Gly Glu 


Ala 


Leu 


Ala Glu Glu 


Leu 


Asp Glu Asp Phe Ala Gly Thr 



85 



Trp Val 


Glu 


Asp 


Asp 


Val 


Leu 


Tyr 






100 










Val Glu 


Glu 


Val 


Glu 


Gly 


Glu 


Gly 




115 










120 


Ser Leu 


Ala 


Asp 


Leu 


Glu 


Ala 


Trp 


130 










135 




Glu Gly 


His 


Asp 


Asp 


Val 


Pro 


Thr 


145 








150 






Ser Val 


Val 


Val 


Ala 


Val 


Lys 


Ala 








165 








Leu Val 


Glu 


Gly 


Ala 


Asp 


Val 


Pro 






180 










Thr Asp 


Glu 


Thr 


Pro 


Arg 


Thr 


Met 




195 










200 


Tyr Thr 


He 


Gly 


Gly 


Arg 


Ser 


Arg 


210 










215 




Gly Gly 


Phe 


He 


Thr 


Ala 


Gly 


His 


225 








230 






Ala Asn 


Pro 


Thr 


Gly 


Thr 


Phe 


Ala 








245 








Tyr Ala 


Phe 


Val 


Arg 


Thr 


Gly 


Ala 






260 










Asn Asn 


Tyr 


Ser 


Gly 


Gly 


Arg 


Val 




275 










280 


Pro Val 


Gly 


Ser 


Ala 


Val 


Cys 


Arg 


290 










295 




Cys Gly 


Thr 


He 


Thr 


Ala 


Leu 


Asn 


305 








310 






Thr Val 


Arg 


Gly 


Leu 


He 


Arg 


Thr 








325 








Ser Gly 


Gly 


Ser 


Leu 


Leu 


Ala 


Gly 






340 










Gly Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 




355 










360 


Val Asn 


Pro 


He 


Leu 


Gin 


Ala 


Tyr 


370 










375 




Ser Gly 


Ser 


Ser 


Pro 









385 



<210> 215 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 215 

gcaatcagat cttccttcag gttatgacc 

<210> 216 

<211> 30 

<212> DNA 

<213> Artificial Sequence 





90 










95 




Val 


Ala 


Thr 


Thr 


Asp 


Glu 


Asp 


Ala 


105 










110 






Ala 


Thr 


Ala 


Val 


Thr 


Val 


Glu 


His 










125 








Lys 


Thr 


Val 


Leu 


Asp 


Ala 


Ala 


Leu 








140 










Trp 


Tyr 


Val 


Asp 


Val 


Pro 


Thr 


Asn 






155 










160 


Gly 


Ala 


Gin 


Asp 


Val 


Ala 


Ala 


Gly 




170 










175 




Ser 


Asp 


Ala 


Val 


Thr 


Phe 


Val 


Glu 


185 










190 






Phe 


Asp 


Val 


He 


Gly 


Gly 


Asn 


Ala 










205 








Cys 


Ser 


He 


Gly 


Phe 


Ala 


Val 


Asn 








220 










Cys 


Gly 


Arg 


Thr 


Gly 


Ala 


Thr 


Thr 






235 










240 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 


Asn 


Asp 




250 










255 




Gly 


Val 


Asn 


Leu 


Leu 


Ala 


Gin 


Val 


265 










270 






Gin 


Val 


Ala 


Gly 


His 


Thr 


Ala 


Ala 










285 








Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 








300 










Ser 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 






315 










320 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 




330 










335 




Asn 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


345 










350 






Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 










365 








Gly 


Leu 


Arg 


Met 


He 


Thr 


Thr 


Asp 



380 



<220> 



<223> primer 



<400> 216 

gcatcgaaga tctgattgct taactgcttc 

<210> 217 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 217 

gaaacgccta gaacgatgnn sgacgtaatt ggaggcaac 

<210> 218 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 218 

acgcctagaa cgatgttcnn sgtaattgga ggcaacgca 

<210> 219 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 219 

cctagaacga tgttcgacnn sattggaggc aacgcatat 

<210> 220 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 220 

agaacgatgt tcgacgtann sggaggcaac gcatatact 

<210> 221 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 221 

acgatgttcg acgtaattnn sggcaacgca tatactatt 

<210> 222 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 222 

atgttcgacg taattggann saacgcatat actattggc 

<210> 223 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 223 

ttcgacgtaa ttggaggcnn sgcatatact attggcggc 

<210> 224 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 224 

gacgtaattg gaggcaacnn statactatt ggcggccgg 

<210> 225 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 225 

gtaattggag gcaacgcann sactattggc ggccggtct 

<210> 226 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 226 

attggaggca acgcatatnn sattggcggc cggtctaga 

<210> 227 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 227 

ggaggcaacg catatactnn sggcggccgg tctagatgt 

<210> 228 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 228 

ggcaacgcat atactattnn sggccggtct agatgttct 

<210> 229 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 229 

aacgcatata ctattggcnn scggtctaga tgttctatc 

<210> 230 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 230 

gcatatacta ttggcggcnn stctagatgt tctatcgga 



<210> 231 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 231 

tatactattg gcggccggnn sagatgttct atcggattc 

<210> 232 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 232 

actattggcg gccggtctnn stgttctatc ggattcgca 

<210> 233 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 233 

attggcggcc ggtctagann stctatcgga ttcgcagta 

<210> 234 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 234 

ggcggccggt ctagatgtnn satcggattc gcagtaaac 

<210> 235 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 235 

ggccggtcta gatgttctnn sggattcgca gtaaacggt 

<210> 236 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 236 

cggtctagat gttctatcnn sttcgcagta aacggtggc 

<210> 237 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 237 

tctagatgtt ctatcggann sgcagtaaac ggtggcttc 



<210> 238 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 238 

agatgttcta tcggattcnn sgtaaacggt ggcttcatt 

<210> 239 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 239 

tgttctatcg gattcgcann saacggtggc ttcattact 

<210> 240 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 240 

tctatcggat tcgcagtann sggtggcttc attactgcc 

<210> 241 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 



<221> 
<222> 
<223> 



misc_f eature 
(19) . . (20) 
n is a, c, g, or t 



<400> 241 

atcggattcg cagtaaacnn sggcttcatt actgccggt 



39 



<210> 242 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 242 

ggattcgcag taaacggtnn sttcattact gccggtcac 3 9 

<210> 243 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 243 

ttcgcagtaa acggtggcnn sattactgcc ggtcactgc 3 9 

<210> 244 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 244 

gcagtaaacg gtggcttcnn sactgccggt cactgcgga 3 9 



<210> 245 
<211> 39 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 245 

gtaaacggtg gcttcattnn sgccggtcac tgcggaaga 

<210> 246 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 246 

aacggtggct tcattactnn sggtcactgc ggaagaaca 

<210> 247 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 247 

ggtggcttca ttactgccnn scactgcgga agaacagga 

<210> 248 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 



<223> n is a, c, g, or t 



<400> 248 

ggcttcatta ctgccggtnn stgcggaaga acaggagcc 

<210> 249 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 249 

ttcattactg ccggtcacnn sggaagaaca ggagccact 

<210> 250 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 250 

attactgccg gtcactgcnn sagaacagga gccactact 

<210> 251 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 251 

actgccggtc actgcggann sacaggagcc actactgcc 

<210> 252 

<211> 39 

<212> DNA 



<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 252 

gccggtcact gcggaagann sggagccact actgccaat 

<210> 253 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 253 

ggtcactgcg gaagaacann sgccactact gccaatccg 

<210> 254 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 254 

cactgcggaa gaacaggann sactactgcc aatccgact 

<210> 255 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 



<223> n is a, c, g, or t 

<400> 255 

tgcggaagaa caggagccnn sactgccaat ccgactggc 

<210> 256 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 256 

ggaagaacag gagccactnn sgccaatccg actggcaca 

<210> 257 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 257 

agaacaggag ccactactnn saatccgact ggcacattt 

<210> 258 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 258 

acaggagcca ctactgccnn sccgactggc acatttgca 

<210> 259 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f ea ture 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 259 

ggagccacta ctgccaatnn sactggcaca tttgcaggt 

<210> 260 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 260 

gccactactg ccaatccgnn sggcacattt gcaggtagc 

<210> 261 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 261 

actactgcca atccgactnn sacatttgca ggtagctcg 

<210> 262 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 262 

actgccaatc cgactggcnn stttgcaggt agctcgttt 

<210> 263 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 263 

gccaatccga ctggcacann sgcaggtagc tcgtttccg 

<210> 264 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 264 

aatccgactg gcacatttnn sggtagctcg tttccggga 

<210> 265 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 265 

ccgactggca catttgcann sagctcgttt ccgggaaat 

<210> 266 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 266 

actggcacat ttgcaggtnn stcgtttccg ggaaatgat 

<210> 267 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 267 

ggcacatttg caggtagcnn stttccggga aatgattat 

<210> 268 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 268 

acatttgcag gtagctcgnn sccgggaaat gattatgca 

<210> 269 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 269 

tttgcaggta gctcgtttnn sggaaatgat tatgcattc 

<210> 270 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 270 

gcaggtagct cgtttccgnn saatgattat gcattcgtc 

<210> 271 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 271 

ggtagctcgt ttccgggann sgattatgca ttcgtccga 

<210> 272 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or. t 

<400> 272 

agctcgtttc cgggaaatnn statgcattc gtccgaaca 

<210> 273 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 273 

tcgtttccgg gaaatgatnn sgcattcgtc cgaacaggg 

<210> 274 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 274 

tttccgggaa atgattatnn sttcgtccga acaggggca 

<210> 275 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 275 

ccgggaaatg attatgcann sgtccgaaca ggggcagga 

<210> 276 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 276 

ggaaatgatt atgcattcnn scgaacaggg gcaggagta 

<210> 277 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 277 

aatgattatg cattcgtcnn sacaggggca ggagtaaat 

<210> 278 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 278 

gattatgcat tcgtccgann sggggcagga gtaaatttg 

<210> 279 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mis c_f ea tur e 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 279 

tatgcattcg tccgaacann sgcaggagta aatttgctt 

<210> 280 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

< 2 2 1 > mis c_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 280 

gcattcgtcc gaacagggnn sggagtaaat ttgcttgcc 

<210> 281 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 281 

ttcgtccgaa caggggcann sgtaaatttg cttgcccaa 

<210> 282 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 282 

gtccgaacag gggcaggann saatttgctt gcccaagtc 

<210> 283 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<2 21> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 283 

cgaacagggg caggagtann sttgcttgcc caagtcaat 

<210> 284 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eatur e 
<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 284 

acaggggcag gagtaaatnn scttgcccaa gtcaataac 

<210> 285 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 
<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 285 

ggggcaggag taaatttgnn sgcccaagtc aataactac 

<210> 286 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 
<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 286 

gcaggagtaa atttgcttnn scaagtcaat aactactcg 

<210> 287 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 287 

ggagtaaatt tgcttgccnn sgtcaataac tactcgggc 

<210> 288 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 288 

gtaaatttgc ttgcccaann saataactac tcgggcggc 

<210> 289 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 289 

aatttgcttg cccaagtcnn saactactcg ggcggcaga 

<210> 290 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 290 



ttgcttgccc aagtcaatnn stactcgggc ggcagagtc 



<210> 291 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 291 

cttgcccaag tcaataacnn stcgggcggc agagtccaa 

<210> 292 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 292 

gcccaagtca ataactacnn sggcggcaga gtccaagta 

<210> 293 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 293 

caagtcaata actactcgnn sggcagagtc caagtagca 

<210> 294 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 294 

gtcaataact actcgggcnn sagagtccaa gtagcagga 

<210> 295 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 295 

aataactact cgggcggcnn sgtccaagta gcaggacat 

<210> 296 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 296 

aactactcgg gcggcagann scaagtagca ggacatacg 

<210> 297 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 297 

tactcgggcg gcagagtcnn sgtagcagga catacggcc 

<210> 298 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 298 

tcgggcggca gagtccaann sgcaggacat acggccgca 

<210> 299 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 299 

ggcggcagag tccaagtann sggacatacg gccgcacca 

<210> 300 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 300 

ggcagagtcc aagtagcann scatacggcc gcaccagtt 

<210> 301 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 301 

agagtccaag tagcaggann sacggccgca ccagttgga 

<210> 302 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc feature 



<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 302 

gtccaagtag caggacatnn sgccgcacca gttggatct 

<210> 303 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 303 

caagtagcag gacatacgnn sgcaccagtt ggatctgct 

<210> 304 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 304 

gtagcaggac atacggccnn sccagttgga tctgctgta 

<210> 305 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 305 

gcaggacata cggccgcann sgttggatct gctgtatgc 

<210> 306 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 306 

ggacatacgg ccgcaccann sggatctgct gtatgccgc 

<210> 307 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 307 

catacggccg caccagttnn stctgctgta tgccgctca 

<210> 308 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 308 

acggccgcac cagttggann sgctgtatgc cgctcaggt 3 9 

<210> 309 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 309 

gccgcaccag ttggatctnn sgtatgccgc tcaggtagc 3 9 

<210> 310 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 310 

gcaccagttg gatctgctnn stgccgctca ggtagcact 39 

<210> 311 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 311 

ccagttggat ctgctgtann scgctcaggt agcactaca 



39 



<210> 312 

<211> 39 

<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 312 

gttggatctg ctgtatgcnn stcaggtagc actacaggt 

<210> 313 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 313 

ggatctgctg tatgccgcnn sggtagcact acaggttgg 

<210> 314 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 314 

tctgctgtat gccgctcann sagcactaca ggttggcat 

<210> 315 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 315 

gctgtatgcc gctcaggtnn sactacaggt tggcattgc 

<210> 316 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 316 

gtatgccgct caggtagcnn sacaggttgg cattgcgga 

<210> 317 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 317 

tgccgctcag gtagcactnn sggttggcat tgcggaact 

<210> 318 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 318 

cgctcaggta gcactacann stggcattgc ggaactatc 



<210> 319 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 319 

tcaggtagca ctacaggtnn scattgcgga actatcacg 

<210> 320 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 320 

ggtagcacta caggttggnn stgcggaact atcacggcg 

<210> 321 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 321 

agcactacag gttggcatnn sggaactatc acggcgctg 

<210> 322 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 322 

actacaggtt ggcattgcnn sactatcacg gcgctgaat 

<210> 323 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 323 

acaggttggc attgcggann satcacggcg ctgaattcg 

<210> 324 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 324 

ggttggcatt gcggaactnn sacggcgctg aattcgtct 

<210> 325 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 325 

tggcattgcg gaactatcnn sgcgctgaat tcgtctgtc 



<210> 326 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f ea t ure 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 326 

cattgcggaa ctatcacgnn sctgaattcg tctgtcacg 

<210> 327 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 327 

tgcggaacta tcacggcgnn saattcgtct gtcacgtat 

<210> 328 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 328 

ggaactatca cggcgctgnn stcgtctgtc acgtatcca 

<210> 329 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 



<221> 
<222> 
<223> 



misc_f eature 

(19) . . (20) 

n is a, c, g, or t 



<400> 329 

actatcacgg cgctgaatnn stctgtcacg tatccagag 



39 



<210> 330 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 330 

atcacggcgc tgaattcgnn sgtcacgtat ccagaggga 3 9 

<210> 331 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 331 

acggcgctga attcgtctnn sacgtatcca gagggaaca 39 

<210> 332 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a # c, g, or t 

<400> 332 

gcgctgaatt cgtctgtcnn statccagag ggaacagtc 39 



<210> 333 
<211> 39 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mis c_f ea tur e 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 333 

ctgaattcgt ctgtcacgnn sccagaggga acagtccga 

<210> 334 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 334 

aattcgtctg tcacgtatnn sgagggaaca gtccgagga 

<210> 335 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 335 

tcgtctgtca cgtatccann sggaacagtc cgaggactt 

<210> 336 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 



<223> n is a, c, g, or t 



<400> 336 

tctgtcacgt atccagagnn sacagtccga ggacttatc 

<210> 337 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 337 

gtcacgtatc cagagggann sgtccgagga cttatccgc 

<210> 338 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 338 

acgtatccag agggaacann scgaggactt atccgcacg 

<210> 339 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 339 

tatccagagg gaacagtcnn sggacttatc cgcacgacg ] 

<210> 340 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 340 

ccagagggaa cagtccgann scttatccgc acgacggtt 

<210> 341 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 341 

gagggaacag tccgaggann satccgcacg acggtttgt 

<210> 342 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 342 

ggaacagtcc gaggacttnn scgcacgacg gtttgtgcc 

<210> 343 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 343 

acagtccgag gacttatcnn sacgacggtt tgtgccgaa 

<210> 344 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 344 

gtccgaggac ttatccgcnn sacggtttgt gccgaacca 

<210> 345 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 345 

cgaggactta tccgcacgnn sgtttgtgcc gaaccaggt 

<210> 346 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 346 

ggacttatcc gcacgacgnn stgtgccgaa ccaggtgat 

<210> 347 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 347 

cttatccgca cgacggttnn sgccgaacca ggtgatagc 

<210> 348 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 348 

atccgcacga cggtttgtnn sgaaccaggt gatagcgga 

<210> 349 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 349 

cgcacgacgg tttgtgccnn sccaggtgat agcggaggt 

<210> 350 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 350 

acgacggttt gtgccgaann sggtgatagc ggaggtagc 

<210> 351 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 351 

acggtttgtg ccgaaccann sgatagcgga ggtagcctt 

<210> 352 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 352 

gtttgtgccg aaccaggtnn sagcggaggt agcctttta 

<210> 353 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 353 

tgtgccgaac caggtgatnn sggaggtagc cttttagcg 

<210> 354 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<2^1> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 354 

gccgaaccag gtgatagcnn sggtagcctt ttagcggga 

<210> 355 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 355 

gaaccaggtg atagcggann sagcctttta gcgggaaat 

<210> 356 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 356 

ccaggtgata gcggaggtnn scttttagcg ggaaatcaa 



<210> 357 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) ^ 

<223> n is a, c, g, or t 

<400> 357 



ggtgatagcg gaggtagcnn sttagcggga aatcaagcc 

<210> 358 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 358 

gatagcggag gtagccttnn sgcgggaaat caagcccaa 

<210> 359 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 359 

agcggaggta gccttttann sggaaatcaa gcccaaggt 

<210> 360 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 360 

ggaggtagcc ttttagcgnn saatcaagcc caaggtgtc 

<210> 361 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> . 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 361 

ggtagccttt tagcgggann scaagcccaa ggtgtcacg 

<210> 362 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 362 

agccttttag cgggaaatnn sgcccaaggt gtcacgtca 
<210> 363 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 363 

cttttagcgg gaaatcaann scaaggtgtc acgtcaggt 

<210> 364 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 



<400> 364 

ttagcgggaa atcaagccnn sggtgtcacg tcaggtggt 

<210> 365 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 365 

gcgggaaatc aagcccaann sgtcacgtca ggtggttct 

<210> 366 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 366 

ggaaatcaag cccaaggtnn sacgtcaggt ggttctgga 

<210> 367 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 367 

aatcaagccc aaggtgtcnn stcaggtggt tctggaaat 

<210> 368 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 368 

caagcccaag gtgtcacgnn sggtggttct ggaaattgt 

<210> 369 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 369 

gcccaaggtg tcacgtcann sggttctgga aattgtcgg 

<210> 370 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a # c, g, or t 

<400> 370 

caaggtgtca cgtcaggtnn stctggaaat tgtcggacg 

<210> 371 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 371 

ggtgtcacgt caggtggtnn sggaaattgt cggacgggg 



<210> 372 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 372 

gtcacgtcag gtggttctnn saattgtcgg acgggggga 

<210> 373 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 373 

acgtcaggtg gttctggann stgtcggacg gggggaaca 

<210> 374 ' 

<211> 39 

<212> DNA 



<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 374 

tcaggtggtt ctggaaatnn scggacgggg ggaacaaca 

<210> 375 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 375 

ggtggttctg gaaattgtnn sacgggggga acaacattc 

<210> 376 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 376 

ggttctggaa attgtcggnn sgggggaaca acattcttt 

<210> 377 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 377 

tctggaaatt gtcggacgnn sggaacaaca ttctttcaa 

<210> 378 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 



<400> 378 

ggaaattgtc ggacggggnn sacaacattc tttcaacca 



<210> 379 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 379 

aattgtcgga cggggggann sacattcttt caaccagtc 

<210> 380 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (19).. (20) 

<223> nisa, c, g, ort 

<400> 380 

tgtcggacgg ggggaacann sttctttcaa ccagtcaac 

<210> 381 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 381 

cggacggggg gaacaacann stttcaacca gtcaacccg 

<210> 382 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc__f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 382 

acggggggaa caacattcnn scaaccagtc aacccgatt 

<210> 383 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 383 

gggggaacaa cattctttnn sccagtcaac ccgattttg 

<210> 384 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 384 

ggaacaacat tctttcaann sgtcaacccg attttgcag 

<210> 385 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 385 

acaacattct ttcaaccann saacccgatt ttgcaggct 



<210> 386 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 386 

acattctttc aaccagtcnn sccgattttg caggcttac 

<210> 387 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f ea tur e 
<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 387 

ttctttcaac cagtcaacnn sattttgcag gcttacggc 

<210> 388 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 
<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 388 

tttcaaccag tcaacccgnn sttgcaggct tacggcctg 

<210> 389 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 389 

caaccagtca acccgattnn scaggcttac ggcctgaga 

<210> 390 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 390 

ccagtcaacc cgattttgnn sgcttacggc ctgagaatg 

<210> 391 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 391 

gtcaacccga ttttgcagnn stacggcctg agaatgatt 

<210> 392 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 392 

aacccgattt tgcaggctnn sggcctgaga atgattacg 

<210> 393 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 393 

ccgattttgc aggcttacnn sctgagaatg attacgact 

<210> 394 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c # g # or t 

<400> 394 

attttgcagg cttacggcnn sagaatgatt acgactgac 

<210> 395 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 395 

ttgcaggctt acggcctgnn satgattacg actgactct 

<210> 396 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 



<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 396 

caggcttacg gcctgagann sattacgact gactctgga 

<210> 397 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 397 

gcttacggcc tgagaatgnn sacgactgac tctggaagt 

<210> 398 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 398 

tacggcctga gaatgattnn sactgactct ggaagttcc 

<210> 399 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 399 

ggcctgagaa tgattacgnn sgactctgga agttcccct 

<210> 400 

<211> 39 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 400 

ctgagaatga ttacgactnn stctggaagt tccccttaa 

<210> 401 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 401 

agaatgatta cgactgacnn sggaagttcc ccttaaccc 

<210> 402 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 402 

atgattacga ctgactctnn sagttcccct taacccaac 

<210> 403 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (19) . . (20) 



<223> n is a, c, g, or t 

<400> 403 

attacgactg actctggann stccccttaa cccaacaga 

<210> 404 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (19).. (20) 

<223> n is a, c, g, or t 

<400> 404 

acgactgact ctggaagtnn sccttaaccc aacagagga 

<210> 405 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<2 2 1 > mi sc_f eat.ure 

<222> (19) . . (20) 

<223> n is a, c, g, or t 

<400> 405 

actgactctg gaagttccnn staacccaac agaggacgg 

<210> 406 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 406 

gttgcctcca attacgtcsn ncatcgttct aggcgtttc 

<210> 407 

<211> 39 

<212> DNA 



<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc___f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 407 

tgcgttgcct ccaattacsn ngaacatcgt tctaggcgt 

<210> 408 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 408 

atatgcgttg cctccaatsn ngtcgaacat cgttctagg 

<210> 409 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 409 

agtatatgcg ttgcctccsn ntacgtcgaa catcgttct 

<210> 410 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 410 

aatagtatat gcgttgccsn naattacgtc gaacatcgt 

<210> 411 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 411 

gccaatagta tatgcgttsn ntccaattac gtcgaacat 

<210> 412 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 412 

gccgccaata gtatatgcsn ngcctccaat tacgtcgaa 

<210> 413 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 413 

ccggccgcca atagtatasn ngttgcctcc aattacgtc 

<210> 414 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 414 

agaccggccg ccaatagtsn ntgcgttgcc tccaattac 

<210> 415 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 415 

tctagaccgg ccgccaatsn natatgcgtt gcctccaat 

<210> 416 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 416 

acatctagac cggccgccsn nagtatatgc gttgcctcc 

<210> 417 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 417 

agaacatcta gaccggccsn naatagtata tgcgttgcc 

<210> 418 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 418 

gatagaacat ctagaccgsn ngccaatagt atatgcgtt 

<210> 419 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 419 

tccgatagaa catctagasn ngccgccaat agtatatgc 

<210> 420 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 420 

gaatccgata gaacatctsn nccggccgcc aatagtata 

<210> 421 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 421 

tgcgaatccg atagaacasn nagaccggcc gccaatagt 

<210> 422 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 422 

tactgcgaat ccgatagasn ntctagaccg gccgccaat 

<210> 423 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 423 

gtttactgcg aatccgatsn nacatctaga ccggccgcc 

<210> 424 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 424 

accgtttact gcgaatccsn nagaacatct agaccggcc 



<210> 425 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 425 

gccaccgttt actgcgaasn ngatagaaca tctagaccg 

<210> 426 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 426 

gaagccaccg tttactgcsn ntccgataga acatctaga 

<210> 427 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 427 

aatgaagcca ccgtttacsn ngaatccgat agaacatct 

<210> 428 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 428 

agtaatgaag ccaccgttsn ntgcgaatcc gatagaaca 

<210> 429 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 429 

ggcagtaatg aagccaccsn ntactgcgaa tccgataga 

<210> 430 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 430 

accggcagta atgaagccsn ngtttactgc gaatccgat 

<210> 431 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 431 



gtgaccggca gtaatgaasn naccgtttac tgcgaatcc 

<210> 432 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 432 

gcagtgaccg gcagtaatsn ngccaccgtt tactgcgaa 



<210> 


433 


<211> 


39 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


primer 


<220> 




<221> 


misc feature 


<222> 


(20) . . (21) 


<223> 


n is a, c, g, or t 



<400> 433 

tccgcagtga ccggcagtsn ngaagccacc gtttactgc 

<210> 434 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 434 

tcttccgcag tgaccggcsn naatgaagcc accgtttac 

<210> 435 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 435 

tgttcttccg cagtgaccsn nagtaatgaa gccaccgtt 

<210> 436 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 436 

tcctgttctt ccgcagtgsn nggcagtaat gaagccacc 

<210> 437 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 437 

ggctcctgtt cttccgcasn naccggcagt aatgaagcc 

<210> 438 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 438 

agtggctcct gttcttccsn ngtgaccggc agtaatgaa 



<210> 439 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 439 

agtagtggct cctgttctsn ngcagtgacc ggcagtaat 

<210> 440 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 440 

ggcagtagtg gctcctgtsn ntccgcagtg accggcagt 

<210> 441 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 441 

attggcagta gtggctccsn ntcttccgca gtgaccggc 

<210> 442 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 442 

cggattggca gtagtggcsn ntgttcttcc gcagtgacc 

<210> 443 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 443 

agtcggattg gcagtagtsn ntcctgttct tccgcagtg 

<210> 444 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 444 

gccagtcgga ttggcagtsn nggctcctgt tcttccgca 

<210> 445 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 445 

tgtgccagtc ggattggcsn nagtggctcc tgttcttcc 



<210> 446 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 446 

aaatgtgcca gtcggattsn nagtagtggc tcctgttct 

<210> 447 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 447 

tgcaaatgtg ccagtcggsn nggcagtagt ggctcctgt 

<210> 448 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 448 

acctgcaaat gtgccagtsn nattggcagt agtggctcc 

<210> 449 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc feature 



<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 449 

gctacctgca aatgtgccsn ncggattggc agtagtggc 

<210> 450 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 450 

cgagctacct gcaaatgtsn nagtcggatt ggcagtagt 

<210> 451 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 451 

aaacgagcta cctgcaaasn ngccagtcgg attggcagt 

<210> 452 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 452 

cggaaacgag ctacctgcsn ntgtgccagt cggattggc 

<210> 453 

<211> 39 

<212> DNA 



<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 453 

tcccggaaac gagctaccsn naaatgtgcc agtcggatt 

<210> 454 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a # c, g, or t 

<400> 454 

atttcccgga aacgagctsn ntgcaaatgt gccagtcgg 

<210> 455 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 455 

atcatttccc ggaaacgasn nacctgcaaa tgtgccagt 

<210> 456 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 456 

ataatcattt cccggaaasn ngctacctgc aaatgtgcc 

<210> 457 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 457 

tgcataatca tttcccggsn ncgagctacc tgcaaatgt 

<210> 458 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 458 

gaatgcataa tcatttccsn naaacgagct acctgcaaa 

<210> 459 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 459 

gacgaatgca taatcattsn ncggaaacga gctacctgc 

<210> 460 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 460 

tcggacgaat gcataatcsn ntcccggaaa cgagctacc 

<210> 461 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 461 

tgttcggacg aatgcatasn natttcccgg aaacgagct 

<210> 462 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 462 

ccctgttcgg acgaatgcsn natcatttcc cggaaacga 

<210> 463 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 463 

tgcccctgtt cggacgaasn nataatcatt tcccggaaa 

<210> 464 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 464 

tcctgcccct gttcggacsn ntgcataatc atttcccgg 

<210> 465 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 465 

tactcctgcc cctgttcgsn ngaatgcata atcatttcc 

<210> 466 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 466 

atttactcct gcccctgtsn ngacgaatgc ataatcatt 

<210> 467 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 467 

caaatttact cctgccccsn ntcggacgaa tgcataatc 

<210> 468 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 468 

aagcaaattt actcctgcsn ntgttcggac gaatgcata 

<210> 469 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 469 

ggcaagcaaa tttactccsn nccctgttcg gacgaatgc 

<210> 470 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 470 



ttgggcaagc aaatttacsn ntgcccctgt tcggacgaa 



<210> 471 

<211> 39 

<212> DNA 

<213> Artificial Sequence, 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 471 

gacttgggca agcaaattsn ntcctgcccc tgttcggac 

<210> 472 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 472 

attgacttgg gcaagcaasn ntactcctgc ccctgttcg 

<210> 473 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 473 

gttattgact tgggcaagsn natttactcc tgcccctgt 

<210> 474 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 474 

gtagttattg acttgggcsn ncaaatttac tcctgcccc 

<210> 475 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 475 

cgagtagtta ttgacttgsn naagcaaatt tactcctgc 

<210> 476 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 476 

gcccgagtag ttattgacsn nggcaagcaa atttactcc 

<210> 477 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 477 



gccgcccgag tagttattsn nttgggcaag caaatttac 

<210> 478 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 478 

tctgccgccc gagtagttsn ngacttgggc aagcaaatt 

<210> 479 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 479 

gactctgccg cccgagtasn nattgacttg ggcaagcaa 

<210> 480 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c # g, or t 

<400> 480 

ttggactctg ccgcccgasn ngttattgac ttgggcaag 

<210> 481 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 481 

tacttggact ctgccgccsn ngtagttatt gacttgggc 

<210> 482 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 482 

tgctacttgg actctgccsn ncgagtagtt attgacttg 

<210> 483 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<22 1 > misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 483 

tcctgctact tggactctsn ngcccgagta gttattgac 

<210> 484 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 484 

atgtcctgct acttggacsn ngccgcccga gtagttatt 



<210> 485 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 485 

cgtatgtcct gctacttgsn ntctgccgcc cgagtagtt 

<210> 486 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 486 

ggccgtatgt cctgctacsn ngactctgcc gcccgagta 

<210> 487 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 487 

tgcggccgta tgtcctgcsn nttggactct gccgcccga 

<210> 488 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 488 

tggtgcggcc gtatgtccsn ntacttggac tctgccgcc 

<210> 489 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 489 

aactggtgcg gccgtatgsn ntgctacttg gactctgcc 

<210> 490 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 490 

tccaactggt gcggccgtsn ntcctgctac ttggactct 

<210> 491 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 491 

agatccaact ggtgcggcsn natgtcctgc tacttggac 



<210> 492 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a # c, g, or t 

<400> 492 

agcagatcca actggtgcsn ncgtatgtcc tgctacttg 

<210> 493 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 493 

tacagcagat ccaactggsn nggccgtatg tcctgctac 

<210> 494 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 494 

gcatacagca gatccaacsn ntgcggccgt atgtcctgc 

<210> 495 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 495 

gcggcataca gcagatccsn ntggtgcggc cgtatgtcc 

<210> 496 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g # or t 

<400> 496 

tgagcggcat acagcagasn naactggtgc ggccgtatg 

<210> 497 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 497 

acctgagcgg catacagcsn ntccaactgg tgcggccgt 

<210> 498 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc__f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 498 

gctacctgag cggcatacsn nagatccaac tggtgcggc 



<210> 499 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 499 

agtgctacct gagcggcasn nagcagatcc aactggtgc 

<210> 500 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 500 

tgtagtgcta cctgagcgsn ntacagcaga tccaactgg 

<210> 501 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 501 

acctgtagtg ctacctgasn ngcatacagc agatccaac 

<210> 502 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

< 2 2 1 > mi sc_f eatur e 
<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 502 

ccaacctgta gtgctaccsn ngcggcatac agcagatcc 

<210> 503 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 503 

atgccaacct gtagtgctsn ntgagcggca tacagcaga 

<210> 504 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 504 

gcaatgccaa cctgtagtsn nacctgagcg gcatacagc 

<210> 505 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > misc_f ea ture 
<222> (20).. (21) 

<223> n is a, c, g, or t 



<400> 



505 



tccgcaatgc caacctgtsn ngctacctga gcggcatac 



<210> 506 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 506 

agttccgcaa tgccaaccsn nagtgctacc tgagcggca 

<210> 507 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 507 

gatagttccg caatgccasn ntgtagtgct acctgagcg 

<210> 508 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 508 

cgtgatagtt ccgcaatgsn nacctgtagt gctacctga 

<210> 509 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 509 

cgccgtgata gttccgcasn nccaacctgt agtgctacc 

<210> 510 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 510 

cagcgccgtg atagttccsn natgccaacc tgtagtgct 

<210> 511 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 511 

attcagcgcc gtgatagtsn ngcaatgcca acctgtagt 

<210> 512 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 512 



cgaattcagc gccgtgatsn ntccgcaatg ccaacctgt 

<210> 513 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 513 

agacgaattc agcgccgtsn nagttccgca atgccaacc 

<210> 514 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 514 

gacagacgaa ttcagcgcsn ngatagttcc gcaatgcca 

<210> 515 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 515 

cgtgacagac gaattcagsn ncgtgatagt tccgcaatg 

<210> 516 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 516 

atacgtgaca gacgaattsn ncgccgtgat agttccgca 

<210> 517 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 517 

tggatacgtg acagacgasn ncagcgccgt gatagttcc 

<210> 518 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 518 

ctctggatac gtgacagasn nattcagcgc cgtgatagt 

<210> 519 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 519 

tccctctgga tacgtgacsn ncgaattcag cgccgtgat 



<210> 520 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 520 

tgttccctct ggatacgtsn nagacgaatt cagcgccgt 

<210> 521 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mi sc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 521 

gactgttccc tctggatasn ngacagacga attcagcgc 

<210> 522 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 522 

tcggactgtt ccctctggsn ncgtgacaga cgaattcag 

<210> 523 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 523 

tcctcggact gttccctcsn natacgtgac agacgaatt 

<210> 524 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 524 

aagtcctcgg actgttccsn ntggatacgt gacagacga 

<210> 525 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 525 

gataagtcct cggactgtsn nctctggata cgtgacaga 

<210> 526 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 526 

gcggataagt cctcggacsn ntccctctgg atacgtgac 



<210> 527 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f ea tur e 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 527 

cgtgcggata agtcctcgsn ntgttccctc tggatacgt 

<210> 528 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 528 

cgtcgtgcgg ataagtccsn ngactgttcc ctctggata 

<210> 529 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 529 

aaccgtcgtg cggataagsn ntcggactgt tccctctgg 

<210> 530 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 530 

acaaaccgtc gtgcggatsn ntcctcggac tgttccctc 

<210> 531 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 531 

ggcacaaacc gtcgtgcgsn naagtcctcg gactgttcc 

<210> 532 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 532 

ttcggcacaa accgtcgtsn ngataagtcc tcggactgt 

<210> 533 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 533 

tggttcggca caaaccgtsn ngcggataag tcctcggac 

<210> 534 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<2 2 1 > misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 534 

acctggttcg gcacaaacsn ncgtgcggat aagtcctcg 

<210> 535 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 535 

atcacctggt tcggcacasn ncgtcgtgcg gataagtcc 

<210> 536 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eatur e 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 536 

gctatcacct ggttcggcsn naaccgtcgt gcggataag 

<210> 537 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 



<221> 
<222> 
<223> 



misc_f eature 
(20) . . (21) 
n is a, c, g, or t 



<400> 537 

tccgctatca cctggttcsn nacaaaccgt cgtgcggat 



39 



<210> 538 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 538 

acctccgcta tcacctggsn nggcacaaac cgtcgtgcg 3 9 

<210> 539 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 539 

gctacctccg ctatcaccsn nttcggcaca aaccgtcgt 39 

<210> 540 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 540 

aaggctacct ccgctatcsn ntggttcggc acaaaccgt 

<210> 541 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, ort 

<400> 541 

taaaaggcta cctccgctsn nacctggttc ggcacaaac 

<210> 542 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 542 

cgctaaaagg ctacctccsn natcacctgg ttcggcaca 

<210> 543 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 543 

tcccgctaaa aggctaccsn ngctatcacc tggttcggc 

<210> 544 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 544 

atttcccgct aaaaggctsn ntccgctatc acctggttc 

<210> 545 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 545 

ttgatttccc gctaaaagsn nacctccgct atcacctgg 

<210> 546 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 546 

ggcttgattt cccgctaasn ngctacctcc gctatcacc 

<210> 547 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 



<400> 547 

ttgggcttga tttcccgcsn naaggctacc tccgctatc 

<210> 548 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 548 

accttgggct tgatttccsn ntaaaaggct acctccgct 

<210> 549 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc__f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 549 

gacaccttgg gcttgattsn ncgctaaaag gctacctcc 

<210> 550 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 550 



cgtgacacct tgggcttgsn ntcccgctaa aaggctacc 

<210> 551 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 551 

tgacgtgaca ccttgggcsn natttcccgc taaaaggct 

<210> 552 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 552 

acctgacgtg acaccttgsn nttgatttcc cgctaaaag 

<210> 553 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 553 

accacctgac gtgacaccsn nggcttgatt tcccgctaa 

<210> 554 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 



<400> 554 

agaaccacct gacgtgacsn nttgggcttg atttcccgc 

<210> 555 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 555 

tccagaacca cctgacgtsn naccttgggc ttgatttcc 

<210> 556 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 556 

atttccagaa ccacctgasn ngacaccttg ggcttgatt 

<210> 557 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 557 

acaatttcca gaaccaccsn ncgtgacacc ttgggcttg 

<210> 558 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 558 

ccgacaattt ccagaaccsn ntgacgtgac accttgggc 

<210> 559 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 559 

cgtccgacaa tttccagasn nacctgacgt gacaccttg 

<210> 560 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 560 

ccccgtccga caatttccsn naccacctga cgtgacacc 

<210> 561 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> mis c_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 561 



tccccccgtc cgacaattsn nagaaccacc tgacgtgac 

<210> 562 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 562 

tgttcccccc gtccgacasn ntccagaacc acctgacgt 

<210> 563 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 563 

tgttgttccc cccgtccgsn natttccaga accacctga 

<210> 564 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 564 

gaatgttgtt ccccccgtsn nacaatttcc agaaccacc 

<210> 565 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 565 

aaagaatgtt gttcccccsn nccgacaatt tccagaacc 

<210> 566 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c # g, or t 

<400> 566 

ttgaaagaat gttgttccsn ncgtccgaca atttccaga 

<210> 567 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 567 

tggttgaaag aatgttgtsn nccccgtccg acaatttcc 

<210> 568 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 568 

gactggttga aagaatgtsn ntccccccgt ccgacaatt 



<210> 569 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 569 

gttgactggt tgaaagaasn ntgttccccc cgtccgaca 

<210> 570 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 570 

cgggttgact ggttgaaasn ntgttgttcc ccccgtccg 

<210> 571 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 571 

aatcgggttg actggttgsn ngaatgttgt tccccccgt 

<210> 572 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<221> 
<222> 
<223> 



misc_f eature 
(20) . . (21) 
n is a, c, g, or t 



<400> 572 

caaaatcggg ttgactggsn naaagaatgt tgttccccc 



39 



<210> 573 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 573 

ctgcaaaatc gggttgacsn nttgaaagaa tgttgttcc 3 9 

<210> 574 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 574 

agcctgcaaa atcgggttsn ntggttgaaa gaatgttgt 3 9 

<210> 575 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_feature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 575 

gtaagcctgc aaaatcggsn ngactggttg aaagaatgt 3 9 



<210> 576 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 576 

gccgtaagcc tgcaaaatsn ngttgactgg ttgaaagaa 

<210> 577 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 
<222> (20) - . (21) 

<223> n is a, c, g, or t 

<400> 577 

caggccgtaa gcctgcaasn ncgggttgac tggttgaaa 

<210> 578 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 
<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 578 

tctcaggccg taagcctgsn naatcgggtt gactggttg 



<210> 579 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 579 

cattctcagg ccgtaagcsn ncaaaatcgg gttgactgg 

<210> 580 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 580 

aatcattctc aggccgtasn nctgcaaaat cgggttgac 

<210> 581 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 581 

cgtaatcatt ctcaggccsn nagcctgcaa aatcgggtt 

<210> 582 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 582 

agtcgtaatc attctcagsn ngtaagcctg caaaatcgg 



<210> 583 



<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 583 

gtcagtcgta atcattctsn ngccgtaagc ctgcaaaat 

<210> 584 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 584 

agagtcagtc gtaatcatsn ncaggccgta agcctgcaa 

<210> 585 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 585 

tccagagtca gtcgtaatsn ntctcaggcc gtaagcctg 

<210> 586 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 586 

acttccagag tcagtcgtsn ncattctcag gccgtaagc 

<210> 587 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a # c, g, or t 

<400> 587 

ggaacttcca gagtcagtsn naatcattct caggccgta 

<210> 588 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 588 

aggggaactt ccagagtcsn ncgtaatcat tctcaggcc 

<210> 589 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 589 

ttaaggggaa cttccagasn nagtcgtaat cattctcag 

<210> 590 



<211> 



39 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 590 

gggttaaggg gaacttccsn ngtcagtcgt aatcattct 

<210> 591 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20).. (21) 

<223> n is a, c, g, or t 

<400> 591 

gttgggttaa ggggaactsn nagagtcagt cgtaatcat 

<210> 592 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 592 

tctgttgggt taaggggasn ntccagagtc agtcgtaat 

<210> 593 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<220> 

<221> misc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 593 

tcctctgttg ggttaaggsn nacttccaga gtcagtcgt 

<210> 594 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (20) . . (21) 

<223> n is a, c, g, or t 

<400> 594 

ccgtcctctg ttgggttasn nggaacttcc agagtcagt 

<210> 595 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 595 

gcatatacta ttggcggcct gtctagatgt tctatcgga 

<210> 596 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 596 

actattggcg gccggtctca gtgttctatc ggattcgc 

<210> 597 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 597 

ctgccggtca ctgcggattt acaggagcca ctactgc 



<210> 598 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 598 

atgattatgc attcgtctca acaggggcag gagtaaat 

<210> 599 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 599 

ataactactc gggcggcaca gtccaagtag caggacatac 

<210> 600 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 600 

atccagaggg aacagtcctg ggacttatcc gcacgac 



<210> 601 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 601 

cagtccgagg acttatccag acgacggttt gtgccgaac 

<210> 602 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 602 

gtggttctgg aaattgtcag acggggggaa caacattc 



<210> 603 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 603 

tgcaggctta cggcctgcag atgattacga ctgactc 

<210> 604 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 604 

ttggcggccg gtctagatca tctatcggat tcgcagta 

<210> 605 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 605 

tcattactgc cggtcactca ggaagaacag gagccact 

<210> 606 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 606 

cagttggatc tgctgtatct cgctcaggta gcactac 

<210> 607 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 607 

cactacaggt tggcattcag gaactatcac ggcgctg 



<210> 608 
<211> 38 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 608 

cttatccgca cgacggtttc agccgaacca ggtgatag 

<210> 609 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 609 

caggtggttc tggaaattca cggacggggg gaacaac 

<210> 610 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 610 

tgcctcacat ttgtgccac 

<210> 611 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 611 

caggatgtag ctgcaggac 

<210> 612 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 612 

ctcggttatg agttagttc 

<210> 613 

<211> 50 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 

<400> 613 

cagagacaga cccccggagg taaccatggc acgatcattc tggaggacgc 50 

<210> 614 

<211> 50 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 614 

gcgtcctcca gaatgatcgt gccatggtta cctccggggg tctgtctctg 50 

<210> 615 

<211> 55 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 615 

atccgctcgc ggatccccat tgtcagctcg ggcccccacc gtcagaggtc acgag 55 

<210> 616 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 616 

gcagcctgaa ctagttgcga tcctctagag atcgaacttc at 42 

<210> 617 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 617 

agaccgacga gaccccgcgg accatggtcg acgtcatcgg cggcaacgcg tactac 56 

<210> 618 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> primer 



<400> 618 

tcagccgatc cgctcgcgga tccccattgt cagcccagga cgagacgcag accgta 56 

<210> 619 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 619 

gtagtacgcg ttgccgccga tgacgtcgac catggtccgc ggggtctcgt cggtct 56 

<210> 620 

<211> 48 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 620 

gcagcctgaa ctagttgcga tcctctagag atcgaacttc atgttcga 48 

<210> 621 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 621 v 

accgacgaga ccccgcggac catgcacggc gacgtgcgcg gcggcgaccg eta 53 

<210> 622 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 622 

tageggtege cgccgcgcac gtcgccgtgc atggtccgcg gggtctcgtc ggt 53 

<210> 623 

<211> 59 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



primer 



<400> 623 

tcagccgatc cgctcgcgga tccccattgt cagcgagccc gacgagcgcg ctgcccgac 

<210> 624 

<211> 184 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 624 



Phe Asp 


Val 


He 


Gly 


Gly 


Asn 


Ala 


Tyr 


Thr 


He 


Gly 


Gly 


Arg 


Ser 


Arg 


1 






5 
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15 




Cys Ser 


He 


Gly 


Phe 


Ala 


Val 


Asn 
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Phe 


He 


Thr 


Ala 


Gly 


His 






20 










25 










30 






Cys Gly 
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Thr 


Thr 
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Phe 


Ala 
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Gly Ser 


Ser 


Phe 


Pro 


Gly 


Asn 
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Tyr 


Ala 


Phe 


Val 


Arg 


Thr 


Gly 


Ala 


50 










55 










60 










Gly Val 
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Leu 


Ala 


Gin 


va± 
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Asn 


Tyr 


Ser 


Gly 


Gly 
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Val 


65 








70 
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80 


Gin Val 


Ala 


Gly 


His 


Thr 


Ala 


Ala 


Pro 


Val 


Gly 


Ser 


Ala 


Val 


Cys 


Arg 








85 










90 










95 




Ser Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 


Thr 


He 


Thr 


Ala 


Leu 


Asn 






100 










-LU3 










Tin 






Ser Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 


Thr 


Val 


Arg 


Gly 


Leu 


He 


Arg 


Thr 




115 










120 










125 








Thr Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Ser 


Leu 


Leu 


Ala 


Gly 


130 










135 










140 










Asn Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


145 








150 










155 










160 


Gly Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 


Asn 


Pro 


He 


Leu 


Gin 


Ala 


Tyr 








165 










170 










175 




Gly Leu 


Arg 


Met 


He 


Thr 


Thr 


Asp 






















180 


























<210> ■ 


625 




























<211> 


187 




























<212> 


PRT 




























<213> ; 


Streptomyces 


griseus 




















<400> i 


625 




























Val Leu 


Gly 


Gly 


Gly 


Ala 


He 


Tyr 


Gly 


Gly 


Gly 


Ser 


Arg 


Cys 


Ser 


Ala 


1 






5 










10 










15 




Ala Phe 


Asn 


Val 


Thr 


Lys 


Gly 


Gly 


Ala 


Arg 


Tyr 


Phe 


Val 


Thr 


Ala 


Gly 






20 










25 










30 






His Cys 


Thr 


Asn 


He 


Ser 


Ala 


Asn 


Trp 


Ser 


Ala 


Ser 


Ser 


Gly 


Gly 


Ser 




35 










40 










45 








Val Val 


Gly 


Val 


Arg 


Glu 


Gly 


Thr 


Ser 


Phe 


Pro 


Thr 


Asn 


Asp 


Tyr 


Gly 


50 










55 










60 










He Val 


Arg 


Tyr 


Thr 


Asp 


Gly 


Ser 


Ser 


Pro 


Ala 


Gly 


Thr 


Val 


Asp 


Leu 


65 








70 










75 










80 


Tyr Asn 


Gly 


Ser 


Thr 


Gin 


Asp 


He 


Ser 


Ser 


Ala 


Ala 


Asn 


Ala 


Val 


Val 








85 










90 










95 




Gly Gin 


Ala 


He 


Lys 


Lys 


Ser 


Gly 


Ser 


Thr 


Thr 


Lys 


Val 


Thr 


Ser 


Gly 






100 










105 










110 






Thr Val 


Thr 


Ala 


Val 


Asn 


Val 


Thr 


Val 


Asn 


Tyr 


Gly 


Asp 


Gly 


Pro 


Val 



115 










120 










125 






Tyr Asn Met 


Val 


Arg 


Thr 


Thr 


Ala 


Cys 


Ser 


Ala 


Gly 


Gly 


Asp 


Ser Gly 


130 








135 










140 








Gly Ala His 


Phe 


Ala 


Gly Ser 


Val 


Ala 


Leu 


Gly 


He 


His 


Ser 


Gly Ser 


145 






150 










155 








160 


Ser Gly Cys 


Ser 


Gly 


Thr 


Ala 


Gly 


Ser 


Ala 


He 


His 


Gin 


Pro 


Val Thr 






165 










170 










175 


Glu Ala Leu 


Ser 


Ala 


Tyr Gly 


Val 


Thr 


Val 


Tyr 












180 










185 














<210> 626 


























<211> 185 


























<212> PRT 


























<213> Streptomyces 


griseus 


















<400> 626 


























lie Ser Gly 


Gly 


Asp 


Ala 


He 


Tyr 


Ser 


Ser 


Thr 


Gly 


Arg 


Cys 


Ser Leu 


1 




5 










10 










15 


Gly Phe Asn 


Val 


Arg 


Ser 


Gly 


Ser 


Thr 


Tyr 


Tyr 


Phe 


Leu 


Thr 


Ala Gly 




20 










25 










30 




His Cys Thr 


Asp 


Gly 


Ala 


Thr 


Thr 


Trp 


Trp 


Ala 


Asn 


Ser 


Ala 


Arg Thr 


35 










40 










45 






Thr Val Leu 


Gly 


Thr 


Thr 


Ser 


Gly 


Ser 


Ser 


Phe 


Pro 


Asn 


Asn 


Asp Tyr 


50 








55 










60 








Gly lie Val 


Arg 


Tyr 


Thr 


Asn 


Thr 


Thr 


He 


Pro 


Lys 


Asp 


Gly 


Thr Val 


65 






70 










75 








80 


Gly Gly Gin 


Asp 


He 


Thr 


Ser 


Ala 


Ala 


Asn 


Ala 


Thr 


Val 


Gly 


Met Ala 






85 










90 










95 


Val Thr Arg 


Arg 


Gly 


Ser 


Thr 


Thr 


Gly 


Thr 


His 


Ser 


Gly 


Ser 


Val Thr 




100 










105 










110 




Ala Leu Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Gly 


Gly 


Asp 


Val 


Val 


Tyr Gly 


115 










120 










125 






Met lie Arg 


Thr 


Asn 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly Pro 


130 








135 










140 








Leu Tyr Ser 


Gly 


Thr 


Arg 


Ala 


He 


Gly 


Leu 


Thr 


Ser 


Gly 


Gly 


Ser Gly 


145 






150 










155 








160 


Asn Cys Ser 


Ser 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 


Thr 


Glu Ala 






165 










170 










175 


Leu Val Ala 


Tyr 


Gly 


Val 


Ser 


Val 


Tyr 
















180 










185 














<210> 627 


























<211> 198 


























<212> PRT 


























<213> Lysobacter enzymogenes 
















<400> 627 


























Ala Asn lie 


Val 


Gly Gly 


He 


Glu 


Tyr 


Ser 


He 


Asn 


Asn 


Ala 


Ser Leu 


1 




5 










10 










15 


Cys Ser Val 


Gly 


Phe 


Ser 


Val 


Thr 


Arg 


Gly 


Ala 


Thr 


Lys 


Gly 


Phe Val 




20 










25 










30 




Thr Ala Gly His 


Cys Gly Thr Val 


Asn 


Ala 


Thr 


Ala 


Arg 


He 


Gly Gly 





35 










40 










45 








Ala Val 


Val 


Gly 


Thr 


Phe 


Ala 


Ala 


Arg 


Val 


Phe 


Pro 


Gly 


Asn 


Asp 


Arg 


50 










55 










60 










Ala Trp 


Val 


Ser 


Leu 


Thr 


Ser 


Ala 


Gin 


Thr 


Leu 


Leu 


Pro 


Arg 


Val 


Ala 


65 








70 










75 










80 


Asn Gly 


Ser 


Ser 


Phe 


Val 


Thr 


Val 


Arg 


Gly 


Ser 


Thr 


Glu 


Ala 


Ala 


Val 








85 










90 










95 




Gly Ala 


Ala 


Val 


Cys 


Arg 


Ser 


Gly 


Arg 


Thr 


Thr 


Gly 


Tyr 


Gin 


Cys 


Gly 






100 










105 










110 






Thr He 


Thr 


Ala 


Lys 


Asn 


Val 


Thr 


Ala 


Asn 


Tyr 


Ala 


Glu 


Gly 


Ala 


Val 




115 










120 










125 








Arg Gly 


Leu 


Thr 


Gin 


Gly 


Asn 


Ala 


Cys 


Met 


Gly 


Arg 


Gly 


Asp 


Ser 


Gly 


130 










135 










140 










Gly Ser 


Trp 


He 


Thr 


Ser 


Ala 


Gly 


Gin 


Ala 


Gin 


Gly 


Val 


Met 


Ser 


Gly 


145 








150 










155 










160 


Gly Asn 


Val 


Gin 


Ser 


Asn 


Gly 


Asn 


Asn 


Cys 


Gly 


He 


Pro 


Ala 


Ser 


Gin 








165 










170 










175 




Arg Ser 


Ser 


Leu 


Phe 


Glu 


Arg 


Leu 


Gin 


Pro 


He 


Leu 


Ser 


Gin 


Tyr 


Gly 






180 










185 










190 






Leu Ser 


Leu 


Val 


Thr 


Gly 
























195 




























<210> i 


528 




























<211> 


L91 




























<212> 


PRT 




























<213> J 


Streptomyces 


f radiae 




















<400> I 


528 




























He Ala 


Gly 


Gly 


Glu 


Ala 


He 


Tyr 


Ala 


Ala 


Gly 


Gly 


Gly 


Arg 


Cys 


Ser 


1 






5 










10 










15 




Leu Gly 


Phe 


Asn 


Val 


Arg 


Ser 


Ser 


Ser 


Gly 


Ala 


Thr 


Tyr 


Ala 


Leu 


Thr 






20 










25 










30 






Ala Gly 


His 


Cys 


Thr 


Glu 


He 


Ala 


Ser 


Thr 


Trp 


Tyr 


Thr 


Asn 


Ser 


Gly 




35 










40 










45 








Gin Thr 


Ser 


Leu 


Leu 


Gly 


Thr 


Arg 


Ala 


Gly 


Thr 


Ser 


Phe 


Pro 


Gly 


Asn 


50 










55 










60 










Asp Tyr 


Gly 


Leu 


He 


Arg 


His 


Ser 


Asn 


Ala 


Ser 


Ala 


Ala 


Asp 


Gly 


Arg 


65 








70 










75 










80 


Val Tyr 


Leu 


Tyr 


Asn 


Gly 


Ser 


Tyr 


Arg 


Asp 


He 


Thr 


Gly 


Ala 


Gly 


Asn 








85 










90 










95 




Ala Tyr 


Val 


Gly 


Gin 


Thr 


Val 


Gin 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Leu 






100 










105 










110 






His Ser 


Gly 


Arg 


Val 


Thr 


Gly 


Leu 


Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Gly 




115 










120 










125 








Gly Asp 


He 


Val 


Ser 


Gly 


Leu 


He 


Gin 


Thr 


Asn 


Val 


Cys 


Ala 


Glu 


Pro 


130 










135 










140 










Gly Asp 


Ser 


Gly 


Gly 


Ala 


Leu 


Phe 


Ala 


Gly 


Ser 


Thr 


Ala 


Leu 


Gly 


Leu 


145 








150 










155 










160 


Thr Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 








165 










170 










175 




Gin Pro 


Val 


Thr 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 


Gly 


Val 


Ser 


He 


Leu 








180 










185 










190 







<210> 629 
<211> 181 
<212> PRT 



<213> Streptomyces griseus 



<400> 629 



He Ala 


Gly 


Gly 


Glu 


Ala 


He Thr 


Thr Gly 


Gly 


Ser 


Arg 


Cys 


Ser 


Leu 


1 






5 






10 










15 




Gly Phe 


Asn 


Val 


Ser 


Val 


Asn Gly 


Val Ala 


His 


Ala 


Leu 


Thr 


Ala 


Gly 






20 








25 








30 






His Cys 


Thr 


Asn 


He 


Ser 


Ala Ser 


Trp Ser 


He 


Gly 


Thr 


Arg 


Thr 


Gly 




35 








40 








45 








Thr Ser 


Phe 


Pro 


Asn 


Asn 


Asp Tyr 


Gly He 


He 


Arg 


His 


Ser 


Asn 


Pro 


50 










55 






60 










Ala Ala 


Ala 


Asp 


Gly 


Arg 


Val Tyr 


Leu Tyr 


Asn 


Gly 


Ser 


Tyr 


Gin 


Asp 


65 








70 






75 










80 


He Thr 


Thr 


Ala 


Gly 


Asn 


Ala Phe 


Val Gly 


Gin 


Ala 


Val 


Gin 


Arg 


Ser 








85 






90 










95 




Gly Ser 


Thr 


Thr 


Gly 


Leu 


Arg Ser 


Gly Ser 


Val 


Thr 


Gly 


Leu 


Asn 


Ala 






100 








105 








110 






Thr Val 


Asn 


Tyr 


Gly 


Ser 


Ser Gly 


He Val 


Tyr 


Gly 


Met 


He 


Gin 


Thr 




115 








120 








125 








Asn Val 


Cys 


Ala 


Gin 


Pro 


Gly Asp 


Ser Gly 


Gly 


Ser 


Leu 


Phe 


Ala 


Gly 


130 










135 






140 










Ser Thr 


Ala 


Leu 


Gly 


Leu 


Thr Ser 


Gly Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


145 








150 






155 










160 


Gly Gly 


Thr. 


Thr 


Phe 


Tyr 


Gin Pro 


Val Thr 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 








165 






170 










175 




Gly Ala 


Thr 


Val 


Leu 





















180 

<210> 630 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic 
<400> 630 

Pro Arg Thr Met Phe Asp 
1 5 

<210> 631 
<211> 10 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 631 

Phe Asp Val He Gly Gly Asn Ala Tyr Thr 
15 10 

<210> 632 

<211> 9 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 632 



Thr Ala Asn Pro Thr Gly Thr Phe Ala 
1 5 

<210> 633 
<211> 12 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 633 

Phe Ala Gly Ser Ser Phe Pro Gly Asn Asp Tyr Ala 
15 10 

<210> 634 
<211> 14 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 634 

Phe Ala Gly Ser Ser Phe Pro Gly Asn Asp Tyr Ala Phe Val 
15 10 

<210> 635 
<211> 10 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 635 

Arg Thr Gly Ala Gly Val Asn Leu Leu Ala 
15 10 

<210> 636 

<211> 9 

<212> PRT 

<213> Cellulomonas strain 69B4 

<400> 636 

Phe Phe Gin Pro Val Asn Pro lie Leu 
1 5 

<210> 637 



<211> 11 
<212> PRT 

<213> Cellulomonas strain 69B4 
<400> 637 

Phe Phe Gin Pro Val Asn Pro lie Leu Gin Ala 
15 10 



<210> 638 

<211> 13 

<212> PRT 

<213> Cellulomonas strain 69B4 

<400> 638 

Phe Phe Gin Pro Val Asn Pro lie 
1 5 

<210> 639 

<211> 255 

<212> PRT 

<213> Streptogrisin C 

<400> 639 



Ala Asp 


lie 


Arg Gly 


Gly 


Asp Ala 


1 




5 






Cys Ser 


Val 


Gly Phe 


Ser 


Val Thr 






20 






Thr Ala 


Gly 


His Cys 


Gly 


Arg Val 




35 






40 


Gin Gin 


Ala 


Gin Gly 


Thr 


Phe Gin 


50 








55 


lie Ala 


Trp 


Val Ala 


Thr 


Asn Ala 


65 






70 




Asn Gly 


Tyr 


Gly Arg 


Gly 


Asp Val 






85 






Val Val 


Gly 


Ala Ser 


Val 


Cys Arg 






100 






Cys Gly 


Thr 


lie Gin 


Gin 


Leu Asn 




115 






120 


Thr lie 


Ser 


Gly Val 


Thr 


Arg Thr 


130 








135 


Ser Gly 


Gly 


Ser Tyr 


He 


Ser Gly 


145 






150 




Gly Gly 


Ser 


Gly Asn 


Cys 


Ser Ser 






165 






lie Asn 


Pro 


Leu Leu 


Gin 


Ala Tyr 






180 






Gly Gly 


Thr 


Pro Thr 


Asp 


Pro Pro 




195 






200 


Gly Gly 


Thr 


Trp Ala 


Val 


Gly Thr 


210 








215 


Thr Tyr 


Gly 


Gly Ala 


Thr 


Tyr Arg 


225 






230 




Pro Gly 


Trp 


Thr Pro 


Ala 


Asp Val 






245 







<210> 640 

<211> 185 

<212> PRT 

<213> Streptogrisin B 



Leu Gin 


Ala 


Tyr 


Gly 








10 














Tyr Tyr 


Met 


Asn 


Gly 


Ser 


Gly 


Arg 


10 










15 




Arg Gly 


Thr 


Gin 


Asn 


Gly 


Phe 


Ala 


25 








30 






Gly Thr 


Thr 


Thr 


Asn 


Gly 


Val 


Asn 








45 








Gly Ser 


Thr 


Phe 


Pro 


Gly 


Arg 


Asp 






60 










Asn Trp 


Thr 


Pro 


Arg 


Pro 


Leu 


Val 




75 










80 


Thr Val 


Ala 


Gly 


Ser 


Thr 


Ala 


Ser 


90 










95 




Ser Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


105 








110 






Thr Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 








125 








Ser Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 






140 










Ser Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 




155 










160 


Gly Gly 


Thr 


Thr 


Tyr 


Phe 


Gin 


Pro 


170 










175 




Gly Leu 


Thr 


Leu 


Val 


Thr 


Ser 


Gly 


185 








190 






Thr Thr 


Pro 


Pro 


Thr 


Asp 


Ser 


Pro 








205 








Ala Tyr 


Ala 


Ala 


Gly 


Ala 


Thr 


Val 






22 0 










Cys Leu 


Gin 


Ala 


His 


Thr 


Ala 


Gin 




235 










240 


Pro Ala 


Leu 


Trp 


Gin 


Arg 


Val 




250 










255 





<400> 640 



lie Ser 


Gly 


Gly 


Asp 


Ala He 


Tyr Ser 


Ser 


Thr 


Gly 


Arg 


Cys 


Ser 


Leu 


1 






5 






10 










15 




Gly Phe 


Asn 


Val 


Arg 


Ser Gly 


Ser Thr 


Tyr 


Tyr 


Phe 


Leu 


Thr 


Ala 


Gly 






20 






25 










30 






His Cys 


Thr 


Asp 


Gly 


Ala Thr 


Thr Trp 


Trp 


Ala 


Asn 


Ser 


Ala 


Arg 


Thr 




35 








40 








45 








Thr Val 


Leu 


Gly 


Thr 


Thr Ser 


Gly Ser 


Ser 


Phe 


Pro 


Asn 


Asn 


Asp 


Tyr 


50 








55 








60 










Gly He 


Val 


Arg 


Tyr 


Thr Asn 


Thr Thr 


He 


Pro 


Lys 


Asp 


Gly 


Thr 


Val 


65 








70 






75 










80 


Gly Gly 


Gin 


Asp 


He 


Thr Ser 


Ala Ala 


Asn 


Ala 


Thr 


Val 


Gly 


Met 


Ala 








85 






90 










95 




Val Thr 


Arg 


Arg 


Gly 


Ser Thr 


Thr Gly 


Thr 


His 


Ser 


Gly 


Ser 


Val 


Thr 






100 






105 










110 






Ala Leu 


Asn 


Ala 


Thr 


Val Asn 


Tyr Gly 


Gly 


Gly 


Asp 


Val 


Val 


Tyr 


Gly 




115 








120 








125 








Met He 


Arg 


Thr 


Asn 


Val Cys 


Ala Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


Pro 


130 








135 








140 










Leu Tyr 


Ser 


Cjiy 


T" Vi v 

inr 


Arg Ala 


lie Cjiy 


Leu 


inr 


Ser 


C* 1 IT 

(j±y 


vjiy 


Ser 


<jiy 


145 








150 






155 










160 


Asn Cys 


Ser 


Ser 


Gly 


Gly Thr 


Thr Phe 


Phe 


Gin 


Pro 


Val 


Thr 


Glu 


Ala 








165 






170 










175 




Leu Ser 


Ala 


Tyr 


Gly 


Val Ser 


Val Tyr 




















180 






















<210> ( 


541 
























<211> 


L81 
























<212> PRT 
























<213> Streptogrisin A 


















<400> 641 
























He Ala 


Gly 


Gly 


Glu 


Ala He 


Thr Thr 


Gly 


Gly 


Ser 


Arg 


Cys 


Ser 


Leu 


1 






5 






10 










15 




Gly Phe 


Asn 


Val 


Ser 


Val Asn 


Gly Val 


Ala 


His 


Ala 


Leu 


Thr 


Ala 


Gly 






20 






25 










30 






His Cys 


Thr 


Asn 


He 


Ser Ala 


Ser Trp 


Ser 


He 


Gly 


Thr 


Arg 


Thr 


Gly 




35 








40 








45 








Thr Ser 


Phe 


Pro 


Asn 


Asn Asp 


Tyr Gly 


He 


He 


Arg 


His 


Ser 


Asn 


Pro 


50 








55 








60 










Ala Ala 


Ala 


Asp 


Gly 


Arg Val 


Tyr Leu 


Tyr 


Asn 


Gly 


Ser 


Tyr 


Gin 


Asp 


65 








70 






75 










80 


He Thr 


Thr 


Ala 


Gly 


Asn Ala 


Phe Val 


Gly 


Gin 


Ala 


Val 


Gin 


Arg 


Ser 








85 






90 










95 




Gly Ser 


Thr 


Thr 


Gly 


Leu Arg 


Ser Gly 


Ser 


Val 


Thr 


Gly 


Leu 


Asn 


Ala 






100 






105 










110 






Thr Val 


Asn 


Tyr 


Gly 


Ser Ser 


Gly He 


Val 


Tyr 


Gly 


Met 


He 


Gin 


Thr 




115 








120 








125 








Asn Val 


Cys 


Ala 


Glu 


Pro Gly 


Asp Ser 


Gly 


Gly 


Ser 


Leu 


Phe 


Ala 


Gly 


130 








135 








140 










Ser Thr 


Ala 


Leu 


Gly 


Leu Thr 


Ser Gly 


Gly 


Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


145 








150 






155 










160 


Gly Gly 


Thr 


Thr 


Phe 


Tyr Gin 


Pro Val 


Thr 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 








165 






170 










175 




Gly Ala 


Thr 


Val 


Leu 





















180 



<210> 642 

<211> 188 

<212> PRT 

<213> Streptogrisin D 

<400> 642 



He 


Ala 


Gly 


Gly 


Asp 


Ala 


He 


Trp 


1 








5 








Gly 


Phe 


Asn 


Val 


Val 


Lys 


Gly 


Gly 








20 










His 


Cys 


Thr 


Glu 


Ser 


Val 


Thr 


Ser 






35 










40 


Glu 


He 


Gly 


Ala 


Asn 


Glu 


Gly 


Ser 




50 










55 




Leu 


Val 


Lys 


Tyr 


Thr 


Ser 


Asp 


Thr 


65 










70 






Tyr Asp 


Glv 


Ser 


Thr 


Gin 


Ala 


He 










85 








Gly Gin 


Ala 


Val 


Thr 


Arg 


Ser 


Gly 








100 










Glu 


Val 


Thr 


Ala 


Leu 


Asp 


Ala 


Thr 






115 










120 


Val 


Asn 


Gly 


Leu 


He 


Gin 


Thr 


Thr 




130 










135 




Gly Gly 


Ala 


Leu 


Phe 


Ala 


Gly 


Asp 


145 










150 






Gly 


Ser 


Gly 


Asp 


Cys 


Ser 


Ser 


Gly 










165 








Pro 


Glu 


Ala 


Leu 


Ala 


Ala 


Tyr 


Gly 








180 











<210> 643 

<211> 198 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> consensus sequence 
<220> 

<221> VARIANT 

<222> (9) . . (10) 

<223> Xaa can be any naturally 

<220> 

<221> VARIANT 

<222> (12) . . (12) 

<223> Xaa can be any naturally 

<220> 

<221> VARIANT 

<222> (22) . . (23) 



Gly 


Ser 


Gly 


Ser 


Arg 


Cys 


Ser 


Leu 




10 










15 




Glu 


Pro 


Tyr 


Phe 


Leu 


Thr 


Ala 


Gly 


25 










30 






Trp 


Ser 


Asp 


Thr 


Gin 


Gly 


Gly 


Ser 










45 








Ser 


Phe 


Pro 


Glu 


Asn 


Asp 


Tyr 


Gly 








60 










Ala 


His 


Pro 


Ser 


Glu 


Val 


Asn 


Leu 






75 










80 


Thr 


Gin 


Ala 


Gly 


Asp 


Ala 


Thr 


Val 




90 










95 




Ser 


Thr 


Thr 


Gin 


Val 


His 


Asp 


Gly 


105 










110 






Val 


Asn 


Tyr 


Gly 


Asn 


Gly 


Asp 


He 










125 








Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 








140 










Thr 


Ala 


Leu 


Gly 


Leu 


Thr 


Ser 


Gly 






155 










160 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 




170 










175 




Ala 


Glu 


He 


Gly 











185 



occurring amino acid 



occurring amino acid 



<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 

<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



Xaa can be any naturally occurring amino acid 



VARIANT 
(25) . . (27) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(37) . . (38) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(43) . . (51) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(55) . . (56) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(62) . . (62) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(73) . . (79) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(82) . . (82) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(84) . . (84) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(86) . . (87) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(89) . . (89) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(92) . . (92) 

Xaa can be any naturally occurring amino acid 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 



VARIANT 
(95) . . (95) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(97) . . (97) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(100) . . (100) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(103) . . (103) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(111) . . (Ill) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(113) . . (113) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(127) . . (127) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(129) . . (129) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(132) . . (132) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(155) . . (155) 

Xaa can be any naturally occurring amino acid 



VARIANT 
(179) . . (179) 

Xaa can be any naturally occurring amino acid 



<221> 
<222> 
<223> 



VARIANT 
(191) . . (198) 

Xaa can be any naturally occurring amino acid 



<400> 643 " 



lie 


Ala 


Gly 


Gly 


Asp 


Ala 


He 


Tyr 


Xaa 


Xaa 


Gly 


Xaa 


Ser 


Arg 


Cys 


Ser 


1 








5 










10 










15 




Leu 


Gly 


Phe 


Asn 


Val 


Xaa 


Xaa 


Gly Xaa 


Xaa 


Xaa 


Tyr 


Phe 


Leu 


Thr 


Ala 








20 










25 










30 






Gly 


His 


Cys 


Thr 


Xaa 


Xaa 


Gly 


Thr 


Thr 


Trp 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 






35 










40 










45 








Xaa 


Xaa 


Xaa 


He 


Gly 


Thr 


Xaa 


Xaa Gly 


Ser 


Ser 


Phe 


Pro 


Xaa 


Asn 


Asp 




50 










55 










60 










Tyr 


Gly 


He 


Val 


Arg 


Tyr 


Thr 


Ala 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Val 


65 










70 










75 










80 


Asn 


Xaa 


Tyr 


Xaa 


Gly 


Xaa 


Xaa 


Gin 


Xaa 


He 


Thr 


Xaa 


Ala 


Gly 


Xaa 


Ala 










85 










90 










95 




Xaa 


Val 


Gly 


Xaa 


Ala 


Val 


Xaa 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Xaa 


His 








100 










105 










110 






Xaa 


Gly 


Ser 


Val 


Thr 


Ala 


Leu 


Asn 


Ala 


Thr 


Val 


Asn 


Tyr 


Gly 


Xaa 


Gly 






115 










120 










125 








Xaa 


He 


Val 


Xaa 


Gly 


Leu 


He 


Arg 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 




130 










135 










140 










Asp 


Ser 


Gly 


Gly 


Ser 


Leu 


Phe 


Ala Gly 


Ser 


Xaa 


Ala 


Leu 


Gly 


Leu 


Thr 


145 










150 










155 










160 


Ser 


Gly 


Gly 


Ser 


Gly 


Asn 


Cys 


Ser 


Ser 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 










165 










170 










175 




Pro 


Val 


Xaa 


Glu 


Ala 


Leu 


Ser 


Ala 


Tyr 


Gly 


Leu 


Thr 


Val 


He 


Xaa 


Xaa 








180 










185 










190 






Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


























195 




























<210> i 


544 




























<211> 513 




























<212> ] 


PRT 




























<213> Thermus aquaticus 




















<400> I 


544 




























Met 


Arg 


Lys 


Thr 


Tyr 


Trp 


Leu 


Met 


Ala 


Leu 


Phe 


Ala 


Val 


Leu 


Val 


Leu 


1 








5 










10 










15 




Gly 


Gly 


Cys 


Gin 


Met 


Ala 


Ser 


Arg 


Ser 


Asp 


Pro 


Thr 


Pro 


Thr 


Leu 


Ala 








20 










25 










30 






Glu 


Ala 


Phe 


Trp 


Pro 


Lys 


Glu 


Ala 


Pro 


Val 


Tyr 


Gly 


Leu 


Asp 


Asp 


Pro 






35 










40 










45 








Glu 


Ala 


He 


Pro 


Gly 


Arg 


Tyr 


He 


Val 


Val 


Phe 


Lys 


Lys 


Gly 


Lys 


Gly 




50 










55 










60 










Gin 


Ser 


Leu 


Leu 


Gin 


Gly 


Gly 


He 


Thr 


Thr 


Leu 


Gin 


Ala 


Arg 


Leu 


Ala 


65 










70 










75 










80 


Pro 


Gin 


Gly 


Val 


Val 


Val 


Thr 


Gin 


Ala 


Tyr 


Thr 


Gly 


Ala 


Leu 


Gin 


Gly 










85 










90 










95 




Phe 


Ala 


Ala 


Glu 


Met 


Ala 


Pro 


Gin 


Ala 


Leu 


Glu 


Ala 


Phe 


Arg 


Gin 


Ser 








100 










105 










110 






Pro 


Asp 


Val 


Glu 


Phe 


He 


Glu 


Ala 


Asp 


Lys 


Val 


Val 


Arg 


Ala 


Trp 


Ala 






115 










120 










125 








Thr 


Gin 


Ser 


Pro 


Ala 


Pro 


Trp 


Gly Leu 


Asp 


Arg 


He 


Asp 


Gin 


Arg 


Asp 



130 



Leu Pro 


Leu 


Ser 


145 






Asn Val 


Tyr 


Val 


Gly Gly 


Arg 


Ala 






180 


Asp Cys 


Asn 


Gly 




195 




Thr Tyr 


Gly 


Val 


210 






Asp Cys 


Asn 


Gly 


225 






Trp Val 


Thr 


Arg 


Gly Gly 


Gly 


Val 






260 


Ala Ala 


Gly 


Val 




275 




Ala Cys 


Asn 


Tyr 


290 






Ala Thr 


Thr 


Ser 


305 






Cys Val 


Asp 


Leu 


Thr Ser 


Asp 


Thr 






340 


Pro His 


Val 


Ala 




355 




Ala Thr 


Pro 


Ala 


370 






Gly Arg 


Leu 


Ser 


385 






Ser Leu 


Leu 


Ser 


Ser Tyr 


Tyr 


Thr 






420 


Pro Asn 


Gly 


Thr 




435 




Leu Arg 


Gly 


Pro 


450 






Asp Gly 


Ser 


Arg 


465 






Glu Glu 


Ser 


Leu 


lie Tyr 


Ala 


Tyr 



500 

Pro 







HOC 

135 




Asn 


Ser 


Tyr 


Thr 




150 






lie 


Asp 


Thr 


Gly 


165 








Arg 


Val 


Gly 


Tyr 


His 


Gly 


Thr 


His 








200 


Ala 


Lys 


Ala 


Val 






215 




Ser 


Gly 


Ser 


Thr 




230 






Asn 


His 


Arg 


Arg 


245 








Ser 


Thr 


Ala 


Leu 


Val 


Tyr 


Ala 


Val 








280 


Ser 


Pro 


Ala 


Arg 






295 




Ser 


Asp 


Ala 


Arg 




310 






Phe 


Ala 


Pro 


Gly 


325 








Ala 


Thr 


Gin 


Thr 


Gly 


Val 


Ala 


Ala 








360 


Ser 


Val 


Ala 


Ser 






375 




Gly 


lie 


Gly 


Ser 




390 






Ser 


Gly 


Ser 


Gly 


405 








Gly 


Ser 


Leu 


Ser 


Tyr 


Tyr 


Tyr 


Ser 








440 


Ala 


Gly 


Thr 


Asp 






455 




Trp 


Leu 


Thr 


Val 




470 






Ser 


Tyr 


Ser 


Gly 


485 








Ser 


Gly 


Ser 


Gly 



140 

Tyr Thr Ala Thr 
155 

lie Arg Thr Thr 
170 

Asp Ala Leu Gly 
185 

Val Ala Gly Thr 

Asn Leu Tyr Ala 
220 

Ser Gly Val He 
235 

Pro Ala Val Ala 
250 

Asp Asn Ala Val 
265 

Ala Ala Gly Asn 

Val Ala Glu Ala 
300 

Ala Ser Phe Ser 
315 

Ala Ser He Pro 
330 

Leu Asn Gly Thr 
345 

Leu Tyr Leu Glu 

Ala He Leu Asn 
380 

Gly Ser Pro Asn 
395 

Ser Thr Ala Pro 
410 

Gly Pro Gly Asp 
425 

Pro Ala Gly Thr 

Phe Asp Leu Tyr 
460 

Gly Ser Ser Thr 
475 

Thr Ala Gly Tyr 
490 

Met Tyr Glu Phe 
505 



Gly 


Arg 


Gly 


Val 








160 


His 


Arg 


Glu 


Phe 






175 




Gly 


Asn 


Gly 


Gin 




190 






He 


Gly 


Gly 


Val 


205 








Val 


Arg 


Val 


Leu 


Ala 


Gly 


Val 


Asp 








240 


Asn 


Met 


Ser 


Leu 






255 




Lys 


Asn 


Ser 


He 




270 






Asp 


Asn 


Ala 


Asn 


285 








Leu 


Thr 


Val 


Gly 


Asn 


Tyr 


Gly 


Ser 








320 


Ser 


Ala 


Trp 


Tyr 






335 




Ser 


Met 


Ala 


Thr 




350 






Gin 


Asn 


Pro 


Ser 


365 








Gly 


Ala 


Thr 


Thr 


Arg 


Leu 


Leu 


Tyr 








400 


Cys 


rnr 


Ser 


Cys 






415 




Tyr 


Asn 


Phe 


Gin 




430 






His 


Arg 


Ala 


Trp 


445 








Leu 


Trp 


Arg 


Trp 


Gly 


Pro 


Thr 


Ser 








480 


Tyr 


Leu 


Trp 


Arg 






495 




Trp 


Leu 


Gin 


Arg 




510 







<210> 645 

<211> 495 

<212> PRT 

<213> Cellulomonas strain 69B4 



<400> 645 



Met 


Thr 


Pro 


Arg 


Thr 


Val 


Thr 


Arg 


Ala 


Leu 


Ala 


Val 


Ala 


Thr 


Ala 


Ala 


1 








5 










10 










15 




Ala 


Thr 


Leu 


Leu 


Ala 


Gly 


Gly 


Met 


Ala 


Ala 


Gin 


Ala 


Asn 


Glu 


Pro 


Ala 








20 










25 










30 






Pro 


Pro 


Gly 


Ser 


Ala 


Ser 


Ala 


Pro 


Pro 


Arg 


Leu 


Ala 


Glu 


Lys 


Leu 


Asp 






35 










40 










45 








Pro 


Asp 


Leu 


Leu 


Glu 


Ala 


Met 


Glu 


Arg 


Asp 


Leu 


Gly 


Leu 


Asp 


Ala 


Glu 




50 










55 










60 










Glu 


Ala 


Ala 


Ala 


Thr 


Leu 


Ala 


Phe 


Gin 


His 


Asp 


Ala 


Ala 


Glu 


Thr 


Gly 


65 










70 










75 










80 


Glu 


Ala 


Leu 


Ala 


Glu 


Glu 


Leu 


Asp 


Glu 


Asp 


Phe 


Ala 


Gly 


Thr 


Trp 


Val 










85 










90 










95 




Glu 


Asp 


Asp 


Val 


Leu 


Tyr 


Val 


Ala 


Thr 


Thr 


Asp 


Glu 


Asp 


Ala 


Val 


Glu 








100 










105 










110 






Glu 


Val 


Glu 


Gly 


Glu 


Gly 


Ala 


Thr 


Ala 


Val 


Thr 


Val 


Glu 


His 


Ser 


Leu 






115 










120 










125 








Ala 


Asp 


Leu 


Glu 


Ala 


Trp 


Lys 


Thr 


Val 


Leu 


Asp 


Ala 


Ala 


Leu 


Glu 


Gly 




130 










135 










140 










His 


Asp 


Asp 


Val 


Pro 


Thr 


Trp 


Tyr 


Val 


Asp 


Val 


Pro 


Thr 


Asn 


Ser 


Val 


145 










150 










155 










160 


Val 


Val 


Ala 


Val 


Lys 


Ala 


Gly 


Ala 


Gin 


Asp 


Val 


Ala 


Ala 


Gly 


Leu 


Val 










165 










170 










175 




Glu 


Gly 


Ala 


Asp 


Val 


Pro 


Ser 


Asp 


Ala 


Val 


Thr 


Phe 


Val 


Glu 


Thr 


Asp 








180 










185 










190 






Glu 


Thr 


Pro 


Arg 


Thr 


Met 


Phe 


Asp 


Val 


He 


Gly 


Gly 


Asn 


Ala 


Tyr 


Thr 






195 










200 










205 








He 


Gly 


Gly 


Arg 


Ser 


Arg 


Cys 


Ser 


He 


Gly 


Phe 


Ala 


Val 


Asn 


Gly 


Gly 




210 










215 










220 










Phe 


He 


Thr 


Ala 


Gly 


His 


Cys 


Gly 


Arg 


Thr 


Gly 


Ala 


Thr 


Thr 


Ala 


Asn 


225 










230 










235 










240 


Pro 


Thr 


Gly 


Thr 


Phe 


Ala 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 


Asn 


Asp 


Tyr 


Ala 










245 










250 










255 




Phe 


Val 


Arg 


Thr 


Gly 


Ala 


Gly 


Val 


Asn 


Leu 


Leu 


Ala 


Gin 


Val 


Asn 


Asn 








260 










265 










270 






Tyr 


Ser 


Gly 


Gly 


Arg 


Val 


Gin 


Val 


Ala 


Gly 


His 


Thr 


Ala 


Ala 


Pro 


Val 






275 










280 










285 








Gly 


Ser 


Ala 


Val 


Cys 


Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 




290 










295 










300 










Thr 


He 


Thr 


Ala 


Leu 


Asn 


Ser 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 


Thr 


Val 


305 










310 










315 










320 


Arg 


Gly 


Leu 


He 


Arg 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 










325 










330 










335 




Gly 


Ser 


Leu 


Leu 


Ala 


Gly 


Asn 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 








340 










345 










350 






Ser 


Gly 


Asn 


Cys 


Arg 


Thr 


Gly 


Gly 


Thr 


Thr 


Phe 


Phe 


Gin 


Pro 


Val 


Asn 






355 










360 










365 








Pro 


He 


Leu 


Gin 


Ala 


Tyr 


Gly 


Leu 


Arg 


Met 


He 


Thr 


Thr 


Asp 


Ser 


Gly 




370 










375 










380 










Ser 


Ser 


Pro 


Ala 


Pro 


Ala 


Pro 


Thr 


Ser 


Cys 


Thr 


Gly 


Tyr 


Ala 


Arg 


Thr 


385 










390 










395 










400 


Phe 


Thr 


Gly 


Thr 


Leu 


Ala 


Ala 


Gly 


Arg 


Ala 


Ala 


Ala 


Gin 


Pro 


Asn 


Gly 










405 










410 










415 




Ser 


Tyr 


Val 


Gin 


Val 


Asn 


Arg 


Ser 


Gly 


Thr 


His 


Ser 


Val 


Cys 


Leu 


Asn 








420 










425 










430 






Gly 


Pro 


Ser 


Gly 


Ala 


Asp 


Phe 


Asp 


Leu 


Tyr 


Val 


Gin 


Arg 


Trp 


Asn 


Gly 






435 










440 










445 








Ser 


Ser 


Trp 


Val 


Thr 


Val 


Ala 


Gin 


Ser 


Thr 


Ser 


Pro 


Gly 


Ser 


Asn 


Glu 



450 

Thr lie Thr Tyr 
465 

Ala Ala Ser Gly 



455 

Arg Gly Asn Ala 
470 

Ser Gly Ala Tyr 
485 



460 

Gly Tyr Tyr Arg 
475 

Thr Met Gly Leu 
490 



Tyr Val Val Asn 
480 

Thr Leu Pro 
495 



<210> 646 

<211> 510 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> consensus sequence 



<220> 

<221> VARIANT 

<222> (3) . . (509) 

<223> Xaa can be any naturally occurring amino acid 



<400> 646 

Met Ala Xaa Xaa 
1 

Xaa Xaa Asp Pro 
20 

Ala Xaa Xaa Xaa 
35 

Xaa Leu Xaa Xaa 
50 

Xaa Xaa Xaa Xaa 
65 

Xaa Xaa Phe Xaa 

Xaa Xaa Xaa Glu 
100 

Ala Xaa Xaa Val 
115 

Xaa Leu Asp Xaa 
130 

Xaa Xaa Xaa Xaa 
145 

Gly Xaa Xaa Xaa 

Xaa Asp Ala Leu 
180 

Xaa Met Xaa Xaa 
195 

Xaa Xaa Xaa Xaa 
210 

Xaa Xaa Gly Xaa 
225 

Xaa Xaa Ala Xaa 

Xaa Asp Xaa Ala 
260 

Xaa Xaa Xaa Xaa 
275 



Ala Xaa Xaa Leu 
5 

Xaa Pro Xaa Xaa 

Xaa Xaa Asp Xaa 
40 

Xaa Xaa Ala Xaa 
55 

Xaa Xaa Xaa Leu 
70 

Gly Xaa Xaa Xaa 
85 

Xaa Xaa Xaa Xaa 

Xaa Xaa Ala Xaa 
120 

Xaa Xaa Xaa Xaa 
135 

Thr Xaa Xaa Xaa 
150 

Xaa Xaa Xaa Xaa 
165 

Xaa Xaa Xaa Xaa 

Xaa He Gly Gly 
200 

Xaa Xaa Xaa Xaa 
215 

Xaa Xaa Xaa Xaa 
230 

Xaa Xaa Xaa Ser 
245 

Xaa Xaa Xaa Ser 

Asn Xaa Xaa Ala 
280 



Leu Ala Gly Xaa 
10 

Ala Xaa Ala Xaa 
25 

Xaa Glu Ala He 

Ala Xaa Xaa Xaa 
60 

Ala Xaa Xaa Xaa 
75 

Xaa Xaa Xaa Xaa 
90 

Xaa Xaa Asp Xaa 
105 

Ala Xaa Xaa Xaa 

Xaa Xaa Xaa Leu 
140 

Xaa Xaa Val Xaa 
155 

Xaa Xaa Xaa Xaa 
170 

Xaa Asp Xaa Xaa 
185 

Xaa Xaa Tyr Xaa 

Xaa Xaa Cys Xaa 
220 

Xaa Xaa Xaa Xaa 
235 

Xaa Ala Gly Xaa 
250 

Xaa Ala Ala Xaa 
265 

Asn Xaa Xaa Asn 



Xaa Xaa Ala Xaa 
15 

Xaa Pro Lys Xaa 
30 

Xaa Xaa Xaa Xaa 
45 

Xaa Gin Xaa Xaa 

Xaa Xaa Leu Xaa 
80 

Xaa Xaa Xaa Xaa 
95 

Glu Xaa Xaa Xaa 
110 

Xaa Xaa Xaa Xaa 
125 

Xaa Xaa Xaa Tyr 

Xaa He Xaa Xaa 
160 

Ala Xaa Val Xaa 
175 

Xaa Xaa Xaa Xaa 
190 

He Ala Xaa Xaa 
205 

Xaa Xaa Xaa Ala 

Arg Xaa Xaa Xaa 
240 

Xaa Xaa Xaa Ala 
255 

Xaa Xaa Xaa Xaa 
270 

Tyr Ser Xaa Ala 
285 



Arg Val Xaa Xaa 
290 

Xaa Xaa Ser Xaa 
305 

Xaa Ala Xaa Xaa 

Xaa lie Xaa Xaa 
340 

Xaa Leu Xaa Xaa 
355 

Xaa Xaa Xaa Xaa 
370 

Xaa Xaa Ala Xaa 
385 

Xaa Xaa Xaa Xaa 

Ser Gly Xaa Xaa 
420 

Tyr Xaa Xaa Xaa 
435 

Pro Ala Gly Xaa 
450 

Xaa Trp Leu Thr 
465 

lie Ser Tyr Xaa 

Xaa Ser Gly Ser 
500 



Ala Xaa Xaa Xaa 
295 

Ser Xaa Xaa Gly 
310 

Xaa Ser Xaa Xaa 
325 

Thr Xaa Xaa Ala 

Xaa Gin Xaa Xaa 
360 

Xaa Gly Xaa Thr 
375 

Xaa Xaa Xaa Leu 
390 

Xaa Xaa Thr Ser 
405 

Xaa Xaa Gly Xaa 

Xaa Xaa Ala Gly 
440 

Asp Phe Asp Leu 
455 

Val Ala Xaa Ser 
470 

Gly Xaa Ala Gly 
485 

Gly Xaa Tyr Xaa 



Ala Ala Xaa Xaa 
300 

Xaa Xaa Xaa Xaa 
315 

Tyr Xaa Xaa Xaa 
330 

Xaa Pro Xaa Xaa 
345 

Xaa Xaa Thr Xaa 

Xaa Xaa Xaa Xaa 
380 

Xaa Ser Xaa Xaa 
395 

Cys Ser Xaa Tyr 
410 

Xaa Xaa Xaa Gin 
425 

Thr His Xaa Xaa 

Tyr Leu Xaa Arg 
460 

Thr Xaa Pro Xaa 
475 

Tyr Tyr Xaa Trp 
490 

Xaa Xaa Leu Xaa 
505 



Xaa Ser Xaa Xaa 

Xaa Xaa Xaa Xaa 
320 

Thr Xaa Xaa Xaa 
335 

Ala Gly Xaa Ala 
350 

Ala Xaa Xaa Ala 
365 

Xaa Xaa Xaa Xaa 

Ser Xaa Gly Ser 
400 

Xaa Xaa Ser Xaa 
415 

Pro Asn Gly Ser 
430 

Xaa Leu Xaa Gly 
445 

Trp Xaa Gly Ser 

Ser Xaa Glu Ser 
480 

Xaa lie Xaa Ala 
495 

Xaa Pro 
510 



<210> 647 

<211> 190 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> consensus sequence 



<220> 

<221> VARIANT 

<222> (6).. (188) 

<223> Xaa can be any naturally occurring amino acid 



<400> 647 



Asp 


Val 


He 


Gly 


Gly 


Xaa 


Xaa 


Tyr 


Xaa 


He 


Xaa 


Xaa 


Xaa 


Xaa 


Arg 


Xaa 


1 








5 










10 










15 




Xaa 


Xaa 


Xaa 


Xaa 


Cys 


Ser 


He 


Gly 


Phe 


Ala 


Val 


Xaa 


Gly 


Gly 


Phe 


Val 








20 










25 










30 






Thr 


Ala 


Gly 


His 


Cys 


Gly 


Arg 


Xaa 


Gly 


Ala 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 


Xaa 






35 










40 










45 








Thr 


Ser 


Xaa 


Pro 


Xaa 


Gly 


Thr 


Phe 


Xaa 


Gly 


Ser 


Ser 


Phe 


Pro 


Gly 


Asn 




50 










55 










60 










Asp 


Tyr 


Ala 


Trp 


Val 


Gin 


Val 


Ala 


Ser 


Gly 


Asn 


Thr 


Pro 


Val 


Gly 


Ala 


65 










70 










75 










80 


Val 


Asn 


Asn 


Tyr 


Ser 


Gly 


Gly 


Thr 


Val 


Xaa 


Val 


Ala 


Gly 


Ser 


Thr 


Xaa 










85 










90 










95 




Ala 


Ala 


Val 


Gly 


Ala 


Ser 


Val 


Cys Arg 


Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 



100 

Arg Cys Gly Thr lie Xaa Ala Tyr 
115 120 
Gly Thr Val Ser Gly Leu lie Arg 

130 135 
Asp Ser Gly Gly Ser Leu Leu Ala 
145 150 
Ser Gly Gly Ser Gly Asn Cys Xaa 
165 

Pro Val Asn Xaa Xaa Leu Xaa Xaa 
180 

<210> 648 
<211> 368 
<212> PRT 

<213> Thermobif ida fusca 



<400> 648 



Met 


Asn 


His 


Ser 


Ser 


Arg 


Arg 


Thr 


1 








5 








Leu 


Ala 


Ala 


Thr 


Ala 


Leu 


Val 


Ala 








20 










Glu 


Leu 


Ala 


Leu 


Lys 


Arg 


Asp 


Leu 






35 










40 


Glu 


Leu 


Arg 


Ala 


Ala 


Glu 


Ala 


Glu 




50 










55 




Arg 


Asp 


Ser 


Leu 


Gly 


Ser 


Asp 


Phe 


65 










70 






Thr 


Thr 


Glu 


He 


Thr 


Val 


Ala 


Val 










85 








Val 


Asp 


Ala 


Asp 


Asp 


Val 


Thr 


Val 








100 










Ala 


Leu 


Asn 


Asp 


Phe 


Val 


Ala 


Ser 






115 










120 


Asp 


Pro 


Lys 


Val 


Thr 


Gly 


Trp 


Tyr 




130 










135 




Val 


He 


Thr 


Thr 


Leu 


Arg 


Gly 


Gly 


145 










150 






Glu 


Arg 


Ala 


Gly 


Leu 


Asp 


Glu 


Arg 










165 








Glu 


Glu 


Pro 


Gin 


Ser 


Leu 


Ala 


Ala 








180 










Phe 


Gly 


Asn 


Tyr 


Arg 


Cys 


Ser 


He 






195 










200 


Gin 


Thr 


Gly 


Phe 


Ala 


Thr 


Ala 


Gly 




210 










215 




Val 


Ser 


Ser 


Pro 


Ser 


Gly 


Thr 


Val 


225 
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Gly 


Trp 


His 


Cys 


Gly 


305 










310 










315 










320 


Thr 


He 


Gin 


Gin 


His 


Asp 


Thr 


Ser 


Val 


Thr 


Tyr 


Pro 


Glu 


Gly 


Thr 


Val 










325 










330 










335 




Asp 


Gly 


Leu 


Thr 


Glu 


Thr 


Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 








340 










345 










350 






Gly 


Pro 


Phe 


Val 


Ser 


Gly Val 


Gin 


Ala 


Gin 


Gly 


Thr 


Thr 


Ser 


Gly 


Gly 






355 










360 










365 








Ser 


Gly 


Asp 


Cys 


Thr 


Asn Gly 


Gly 


Thr 


Thr 


Phe 


Tyr 


Gin 


Pro 


Val 


Asn 




370 










375 










380 










Pro 


Leu 


Leu 


Ser Asp 


Phe Gly 


Leu 


Thr 


Leu 


Lys 


Thr 


Thr 


Ser 


Ala 


Ala 


385 










390 










395 










400 


Thr 


Gin 


Thr 


Pro 


Ala 


Pro 


Gin 


Asp 


Asn 


Ala 


Ala 


Ala 


Asp 


Ala 


Trp 


Thr 










405 










410 










415 




Ala 


Gly 


Arg 


Val 


Tyr 


Glu 


Val 


Gly 


Thr 


Thr 


Val 


Ser 


Tyr 


Asp 


Gly 


Val 








420 










425 










430 






Arg 


Tyr 


Arg 


Cys 


Leu 


Gin 


Ser 


His 


Gin 


Ala 


Gin 


Gly 


Val 


Gly 


Ser 


Pro 






435 










440 










445 








Ala 


Ser 


Val 


Pro 


Ala 


Leu 


Trp 


Gin 


Arg 


Val 
















450 










455 




















<210> i 


553 




























<211> 456 




























<212> PRT 




























<213> Streptomyces 


avermitilis 


MA-4680 














<400> 653 




























Met 


Val 


His 


Arg 


His 


Val 


Gly 


Ala 


Gly 


Cys 


Ala 


Gly 


Leu 


Ser 


Val 


Leu 


1 








5 










10 










15 




Ala 


Thr 


Leu 


Val 


Leu 


Thr 


Gly 


Leu 


Pro 


Ala 


Ala 


Ala 


Ala 


He 


Glu 


Pro 








20 










25 










30 






Pro 


Gly 


Pro 


Ala 


Pro 


Ala 


Pro 


Ser 


Ala 


Val 


Gin 


Pro 


Leu 


Gly 


Ala 


Gly 






35 










40 










45 








Asn 


Pro 


Ser 


Thr 


Ala 


Val 


Leu 


Gly 


Ala 


Leu 


Gin 


Arg 


Asp 


Leu 


His 


Leu 




50 










55 










60 










Thr 


Asp 


Thr 


Gin 


Ala 


Lys 


Thr 


Arg 


Leu 


Val 


Asn 


Glu 


Met 


Glu 


Ala 


Gly 


65 










70 










75 










80 


Thr 


Arg 


Ala 


Gly 


Arg 


Leu 


Gin 


Asn 


Ala 


Leu 


Gly 


Lys 


His 


Phe 


Ala 


Gly 










85 










90 










95 




Ala 


Trp 


Val 


His 


Gly 


Ala 


Ala 


Ser 


Ala 


Asp 


Leu 


Thr 


Val 


Ala 


Thr 


Thr 








100 










105 










110 






His 


Ala 


Thr 


Asp 


He 


Pro 


Ala 


He 


Thr 


Ala 


Gly 


Gly 


Ala 


Thr 


Ala 


Val 






115 










120 










125 








Val 


Val 


Lys 


Thr 


Gly 


Leu 


Asp 


Asp 


Leu 


Lys 


Gly 


Ala 


Lys 


Lys 


Lys 


Leu 




130 










135 










140 










Asp 


Ser 


Ala 


Val 


Ala 


His 


Gly 


Gly 


Thr 


Ala 


Val 


Asn 


Thr 


Pro 


Val 


Arg 


145 










150 










155 










160 


Tyr 


Val 


Asp 


Val 


Arg 


Thr 


Asn 


Arg 


Val 


Thr 


Leu 


Gin 


Ala 


Arg 


Ser 


Arg 










165 










170 










175 




Ala 


Ala 


Ala 


Asp 


Ala 


Leu 


He 


Ala 


Ala 


Ala 


Gly 


Val 


Asp 


Ser 


Gly 


Leu 



180 



Val 


Asp 


Val 


Lys 


Val 


Ser Glu 


Asp 






195 








200 


Arg 


Gly 


Gly 


Asp Ala Tyr Tyr 


He 




210 








215 




Gly 


Phe 


Ser 


Val 


Thr 


Lys Gly 


Asn 


225 










230 




His 


Cys 


Gly 


Arg Ala Gly Ala 


Pro 










245 






Gin 


Gly 


Thr 


Val 


Gin 


Ala Ser 


Val 








260 








Val 


Gly 


Val 


Asn 


Ser 


Asp Trp 


Thr 






275 








280 


Ala 


Gly 


Gin 


Asn 


Val 


Ser He 


Ala 




290 








295 




Ala 


Ala 


He 


Cys 


Arg 


Ser Gly 


Ser 


305 










310 




Val 


Glu 


Glu 


His 


Asp 


Thr Ser 


Val 










325 






Gly 


Leu 


Thr 


Arg 


Thr 


Thr Val 


Cys 








340 








Ser 


Phe 


Val 


Ser Gly Ser Gin 


Ala 






355 








360 


Gly 


Asp 


Cys 


Thr Arg Gly Gly 


Thr 




370 








375 




He 


Leu 


Ser 


Thr Tyr Gly Leu 


Thr 


385 










390 




Asp 


Thr 


Pro 


Ser 


Asp 


Pro Val 


Asp 










405 






Arg 


Val 


Tyr 


Glu 


Val 


Gly Ala 


Gin 








420 








Gin 


Cys 


Leu 


Gin 


Ser 


His Gin 


Ala 






435 








440 


Thr 


Pro 


Ala 


Leu Trp Gin Arg 


Leu 




450 








455 





<210> 654 

<211> 458 

<212> PRT 

<213> Streptomyces lividans 

<400> 654 



Met Pro 


His 


Arg 


His Arg 


His 


His 


1 






5 






Ala Thr 


Ala 


Ala 


Leu Leu 


Val 


Ala 






20 








Gly Thr 


Ala 


Pro 


Ala Gly 


Ser 


Ala 




35 








40 


Thr Asp 


Ala 


Ala 


Pro Pro 


Ala 


Leu 


50 








55 




Gly He 


Asp 


Arg 


Arg Gin 


Ala 


Glu 


65 






70 






Ala Gly 


Ala 


Thr 


Ala Gly 


Arg 


Leu 








85 






Ala Gly 


Ala 


Trp 


Val Arg 


Gly 


Ala 



100 



185 










190 






Arg 


Pro 


Arg 


Ala 


Leu 


Phe 


Asp 


He 










205 








Asp 


Asn 


Thr 


Ala 


Arg 


Cys 


Ser 


Val 








220 










Gin 


Gin 


Gly 


Phe 


Ala 


Thr 


Ala 


Gly 






235 










240 


Thr 


Ala 


Gly 


Phe 


Asn 


Glu 


Val 


Ala 




250 










255 




Phe 


Pro 


Gly 


His 


Asp 


Met 


Ala 


Trp 


265 










270 






Ala 


Thr 


Pro 


Asp 


Val 


Ala 


Gly 


Ala 










285 








Gly 


Ser 


Val 


Gin 


Ala 


He 


Val 


Gly 








300 










Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 


Thr 






315 










320 


Thr 


Tyr 


Glu 


Glu 


Gly 


Thr 


Val 


Asp 




330 










335 




Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


Gly 


345 










350 






Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 


Ser 










365 








Thr 


Tyr 


Tyr 


Gin 


Pro 


Val 


Asn 


Pro 








380 










Leu 


Lys 


Thr 


Ser 


Thr 


Ala 


Pro 


Thr 






395 










400 


Gin 


Ser 


Gly 


Val 


Trp 


Ala 


Ala 


Gly 




410 










415 




Val 


Thr 


Tyr 


Ala 


Gly 


Val 


Thr 


Tyr 


425 










430 






Gin 


Gly 


Val 


Trp 


Gin 


Pro 


Ala 


Ala 










445 








Arg 


Ala 


Val 


Gly 


Ala 


Ala 


Val 


Ala 




10 










15 




Gly 


Leu 


Ser 


Gly 


Ser 


Ala 


Ser 


Ala 


25 










30 






Pro 


Thr 


Ala 


Ala 


Glu 


Thr 


Leu 


Arg 










45 








Leu 


Lys 


Ala 


Met 


Gin 


Arg 


Asp 


Leu 








60 










Arg 


Arg 


Leu 


Val 


Asn 


Glu 


Ala 


Glu 






75 










80 


Arg 


Ala 


Ala 


Leu 


Gly 


Gly 


Asp 


Phe 




90 










95 




Glu 


Ser 


Gly 


Thr 


Leu 


Thr 


Val 


Ala 


105 










110 







Thr Thr 


Asp 


Ala Gly Asp Val 


Ala 


Ala 


Val 


Glu 


Ala 


Arg 


Gly 


Ala 


Glu 




115 




120 










125 








Ala Lys 


Val 


Val Arg His Ser 


Leu 


Ala 


Asp 


Leu 


Asp 


Ala 


Ala 


Lys 


Ala 


130 




135 










140 










Arg Leu 


Asp 


Thr Ala Ala Ala 


Gly 


Leu 


Asn 


Thr 


Ala 


Asp 


Ala 


Pro 


Val 


145 




150 








155 










160 


Trp Tyr 


Val 


Asp Thr Arg Thr 


Asn 


Thr 


Val 


Val 


Val 


Glu 


Ala 


He 


Arg 






165 






170 










175 




Pro Ala 


Ala 


Ala Arg Ser Leu 


Leu 


Thr 


Ala 


Ala 


Gly 


Val 


Asp 


Gly 


Ser 






180 




185 










190 






Leu Ala 


His 


Val Lys Asn Arg 


Thr 


Glu 


Arg 


Pro 


Arg 


Thr 


Phe 


Tyr 


Asp 




195 




200 










205 








Leu Arg 


Gly 


Gly Glu Ala Tyr 


Tyr 


He 


Asn 


Asn 


Ser 


Ser 


Arg 


Cys 


Ser 


210 




215 










220 










He Gly 


Phe 


Pro He Thr Lys 


Gly 


Thr 


Gin 


Gin 


Gly 


Phe 


Ala 


Thr 


Ala 


225 




230 








235 










240 


Gly His 


Cys 


Asp Arg Ala Gly 


Ser 


Ser 


Thr 


Thr 


Gly 


Ala 


Asn 


Arg 


Val 






245 






250 










255 




Ala Gin 


Gly 


Thr Phe Gin Gly 


Ser 


He 


Phe 


Pro 


Gly 


Arg 


Asp 


Met 


Ala 






260 




265 










270 






Trp Val 


Ala 


Thr Asn Ser Ser 


Trp 


Thr 


Ala 


Thr 


Pro 


Tyr 


Val 


Leu 


Gly 




275 




280 










285 








Ala Gly 


Gly 


Gin Asn Val Gin 


Val 


Thr 


Gly 


Ser 


Thr 


Ala 


Ser 


Pro 


Val 


290 




295 










300 










Gly Ala 


Ser 


Val Cys Arg Ser 


Gly 


Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 


305 




310 








315 










320 


Thr Val 


Thr 


Gin Leu Asn Thr 


Ser 


Val 


Thr 


Tyr 


Gin 


Glu 


Gly 


Thr 


He 






325 






330 










335 




Ser Pro 


Val 


Thr Arg Thr Thr 


Val 


Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 






340 




345 










350 






Gly Ser 


Phe 


He Ser Gly Ser 


Gin 


Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 




355 




360 










365 








Ser Gly 


Asp 


Cys Arg Thr Gly 


Gly 


Gly 


Thr 


Phe 


Phe 


Gin 


Pro 


He 


Asn 


370 




375 










380 










Ala Leu 


Leu 


Gin Asn Tyr Gly 


Leu 


Thr 


Leu 


Lys 


Thr 


Thr 


Gly 


Gly 


Asp 


385 




390 








395 










400 


Asp Gly 


Gly 


Gly Asp Asp Gly 


Gly 


Glu 


Glu 


Pro 


Gly 


Gly 


Thr 


Trp 


Ala 






405 






410 










415 




Ala Gly 


Thr 


Val Tyr Gin Pro 


Gly 


Asp 


Thr 


Val 


Thr 


Tyr 


Gly 


Gly 


Ala 






420 




425 










430 






Thr Phe 


Arg 


Cys Leu Gin Gly 


His 


Gin 


Ala 


Tyr 


Ala 


Gly 


Trp 


Glu 


Pro 




435 




440 










445 








Pro Asn 


Val 


Pro Ala Leu Trp 


Gin 


Arg 


Val 














450 




455 




















<210> 655 






















<211> 463 






















<212> PRT 






















<213> Streptomyces coelicolor A3 (2) 
















<400> 655 






















Met Pro His Arg His Arg His 


His Arg Ala 


Val 


Gly 


Ala 


Ala 


Val 


Ala 


1 




5 






10 










15 




Ala Thr 


Ala 


Ala Leu Leu Val 


Ala 


Gly Leu 


Ser 


Gly 


Ser 


Ala 


Ser 


Ala 






20 




25 










30 






Gly Thr Ala 


Pro Ala Gly Ser Ala 


Pro 


Thr 


Ala 


Ala 


Glu 


Thr 


Leu 


Arg 





35 




40 


Thr Asp 


Ala 


Ala Pro Pro Ala 


Leu 


50 




55 




Gly Leu 


Asp 


Arg Arg Gin Ala 


Glu 


65 




70 




Ala Gly 


Ala 


Thr Ala Gly Arg 


Leu 






85 




Ala Gly 


Ala 


Trp Val Arg Gly 


Ala 






100 




Thr Thr 


Asp 


Ala Gly Asp Val 


Ala 




115 




120 


Ala Lys 


Val 


Val Arg His Ser 


Leu 


130 




135 




Arg Leu 


Asp 


Thr Ala Ala Ala 


Gly 


145 




150 




Trp Tyr 


Val 


Asp Thr Arg Thr 


Asn 






165 




Pro Ala 


Ala 


Ala Arg Ser Leu 


Leu 






180 




Leu Ala 


His 


Val Lys Asn Arg 


Thr 




195 




200 


Leu Arg 


Gly 


Gly Glu Ala Tyr 


Tyr 


210 




215 




He Gly 


Phe 


Pro He Thr Lys 


Gly 


225 




230 




Gly His 


Cys 


Gly Arg Ala Gly 


Ser 






245 




Ala Gin 


Gly 


Thr Phe Gin Gly 


Ser 






260 




Trp Val 


Ala 


Thr Asn Ser Ser 


Trp 




275 




280 


Ala Gly 


Gly 


Gin Asn Val Gin 


Val 


290 




295 




Gly Ala 


Ser 


Val Cys Arg Ser 


Gly 


305 




310 




Thr Val 


Thr 


Gin Leu Asn Thr 


Ser 






325 




Ser Pro 


Val 


Thr Arg Thr Thr 


Val 






340 




Gly Ser 


Phe 


He Ser Gly Ser 


Gin 




355 




360 


Ser Gly 


Asp 


Cys Arg Thr Gly 


Gly 


370 




375 




Ala Leu 


Leu 


Gin Asn Tyr Gly 


Leu 


385 




390 




Asp Gly 


Gly 


Gly Asp Asp Gly 


Gly 






405 




Gly Gly 


Thr 


Trp Ala Ala Gly 


Thr 






420 




Thr Tyr 


Gly 


Gly Ala Thr Phe 


Arg 




435 




440 


Ala Gly 


Trp 


Glu Pro Pro Asn 


Val 


450 




455 





<210> 656 
<211> 457 
<212> PRT 



45 



Leu 


Lys 


Ala 


Met 


Gin 


Arg 


Asp 


Leu 








60 










Arg 


Arg 


Leu 


Val 


Asn 


Glu 


Ala 


Glu 






75 










80 


Arg 


Ala 


Ala 


Leu 


Gly 


Gly 


Asp 


Phe 




90 










95 




Glu 


Ser 


Gly 


Thr 


Leu 


Thr 


Val 


Ala 


105 










no 






Ala 


He 


Glu 


Ala 


Arg 


Gly 


Ala 


Glu 










125 








Ala 


Asp 


Leu 


Asp 


Ala 


Ala 


Lys 


Ala 








140 










Leu 


Asn 


Thr 


Ala 


Asp 


Ala 


Pro 


Val 






155 










160 


Thr 


Val 


Val 


Val 


Glu 


Ala 


He 


Arg 




170 










175 




Thr 


Ala 


Ala 


Gly 


Val 


Asp 


Gly 


Ser 


185 










190 






Glu 


Arg 


Pro 


Arg 


Thr 


Phe 


Tyr 


Asp 










205 








He 


Asn 


Asn 


Ser 


Ser 


Arg 


Cys 


Ser 








220 










Thr 


Gin 


Gin 


Gly 


Phe 


Ala 


Thr 


Ala 






235 










240 


Ser 


Thr 


Thr 


Gly 


Ala 


Asn 


Arg 


Val 




250 










255 




He 


Phe 


Pro 


Gly 


Arg 


Asp 


Met 


Ala 


265 










270 






Thr 


Ala 


Thr 


Pro 


Tyr 


Val 


Leu 


Gly 










285 








Thr 


Gly 


Ser 


Thr 


Ala 


Ser 


Pro 


Val 








300 










Ser 


Thr 


Thr 


Gly 


Trp 


His 


Cys 


Gly 






315 










320 


Val 


Thr 


Tyr 


Gin 


Glu 


Gly 


Thr 


He 




330 










335 




Cys 


Ala 


Glu 


Pro 


Gly 


Asp 


Ser 


Gly 


345 










350 






Ala 


Gin 


Gly 


Val 


Thr 


Ser 


Gly 


Gly 










365 








Glu 


Thr 


Phe 


Phe 


Gin 


Pro 


He 


Asn 








380 










Thr 


Leu 


Lys 


Thr 


Thr 


Gly 


Gly 


Asp 






395 










400 


Gly 


Asp 


Asp 


Gly 


Gly 


Glu 


Glu 


Pro 




410 










415 




Val 


Tyr 


Gin 


Pro 


Gly 


Asp 


Thr 


Val 


425 










430 






Cys 


Leu 


Gin 


Gly 


His 


Gin 


Ala 


Tyr 










445 








Pro 


Ala 


Leu 


Trp 


Gin 


Arg 


Val 





460 



<213> Streptomyces 



griseus 



<400> 656 



Met 


Glu 


Arg 


Thr 


1 








Thr 


Val 


Ala 


Val 








20 


Ser 


Ala 


Asp 


Pro 






35 




Leu 


Ser 


Pro 


Gly 




50 






Glu 


Asp 


Ala 


Ala 


65 








Val 


Ala 


Ala 


Gly 


Arg 


Val 


Ser 


Gly 








100 


Ser 


Glu 


Ala 


Ala 






115 




Gly 


His 


Ser 


Leu 




130 






Ala 


Ala 


Leu 


Asp 


145 








Val 


Ala 


Ala 


Asn 


Gin 


Ala 


Phe 


Leu 








180 


Ala 


Arg 


Ser 


Ala 






195 




Asp 


Ala 


Tyr 


Tyr 




210 






Val 


Thr 


Arg 


Gly 


225 








Arg 


Val 


Gly 


Thr 


Phe 


Gin 


Gly 


Ser 








260 


Asn 


Ala 


Asn 


Trp 






275 




Asp 


Val 


Thr 


Val 




290 






Cys 


Arg 


Ser 


Gly 


305 








Leu 


Asn 


Thr 


Ser 


Arg 


Thr 


Ser 


Val 








340 


Ser 


Gly 


Ser 


Gin 






355 




Ser 


Ser 


Gly 


Gly 




370 






Ala 


Tyr 


Gly 


Leu 


385 








Pro 


Pro 


Thr 


Thr 


Gly 


Thr 


Ala 


Tyr 



Thr 


Leu 


Arg 


Arg 


5 








Gly 


Ala 


Leu 


Ala 


Ala 


Ala 


Thr 


Ala 








40 


Met 


Leu 


Ala 


Ala 






55 




Arg 


Ser 


Arg 


He 




70 






Leu 


Glu 


Lys 


Ser 


85 








Ala 


Lys 


Ala 


Thr 


Arg 


He 


Thr 


Glu 








120 


Asp 


Arg 


Phe 


Glu 






135 




Lys 


Ala 


Pro 


Lys 




150 






Arg 


Val 


Val 


Val 


165 








Lys 


Val 


Ala 


Gly 


Glu 


Gin 


Pro 


Arg 








200 


Met 


Asn 


Gly 


Ser 






215 




Thr 


Gin 


Asn 


Gly 




230 






Thr 


Thr 


Asn 


Gly 


245 








Thr 


Phe 


Pro 


Gly 


Thr 


Pro 


Arg 


Pro 








280 


Ala 


Gly 


Ser 


Thr 






295 




Ser 


Thr 


Thr 


Gly 




310 






Val 


Thr 


Tyr 


Pro 


325 








Cys 


Ala 


Glu 


Pro 


Ala 


Gin 


Gly 


Val 








360 


Thr 


Thr 


Tyr 


Phe 






375 




Thr 


Leu 


Val 


Thr 




390 






Pro 


Pro 


Thr 


Asp 


405 








Ala 


Ala 


Gly 


Ala 



Arg 


Ala 


Leu 


Val 




10 






Leu 


Ala 


Gly 


Leu 


25 








Ala 


Pro 


Pro 


Val 


Leu 


Glu 


Arg 


Asp 








60 


Ala 


Asn 


Glu 


Tyr 






75 




Leu 


Gly 


Ala 


Arg 




90 






Leu 


Thr 


Val 


Ala 


105 








Ala 


Gly 


Ala 


Arg 


Gly 


Val 


Lys 


Lys 








140 


Asn 


Val 


Pro 


Val 






155 




Asn 


Ala 


Ala 


Ser 




170 






Val 


Asp 


Arg 


Gly 


185 








Ala 


Leu 


Ala 


Asp 


Gly 


Arg 


Cys 


Ser 








220 


Phe 


Ala 


Thr 


Ala 






235 




Val 


Asn 


Gin 


Gin 




250 






Arg 


Asp 


He 


Ala 


265 








Leu 


Val 


Asn 


Gly 


Ala 


Ser 


Val 


Val 








300 


Trp 


His 


Cys 


Gly 






315 




Glu 


Gly 


Thr 


He 




330 






Gly 


Asp 


Ser 


Gly 


345 








Thr 


Ser 


Gly 


Gly 


Gin 


Pro 


He 


Asn 








380 


Ser 


Gly 


Gly 


Gly 






395 




Ser 


Pro 


Gly 


Gly 




410 






Thr 


Val 


Thr 


Tyr 



Ala Gly Thr Ala 
15 

Thr Gly Val Ala 
30 

Ser Ala Asp Ser 
45 

Leu Gly Leu Asp 

Arg Ala Ala Ala 
80 

Tyr Ala Gly Ala 
95 

Thr Thr Asp Ala 
110 

Ala Glu Val Val 
125 

Ser Leu Asp Lys 

Trp Tyr Val Asp 
160 

Pro Ala Ala Gly 
175 

Leu Val Thr Val 
190 

He Arg Gly Gly 
205 

Val Gly Phe Ser 

Gly His Cys Gly 
240 

Ala Gin Gly Thr 
255 

Trp Val Ala Thr 
270 

Tyr Gly Arg Gly 
285 

Gly Ala Ser Val 

Thr He Gin Gin 
320 

Ser Gly Val Thr 
335 

Gly Ser Tyr He 
350 

Ser Gly Asn Cys 
365 

Pro Leu Leu Gin 

Thr Pro Thr Asp 
400 

Thr Trp Ala Val 
415 

Gly Gly Ala Thr 



420 

Tyr Arg Cys Leu 
435 

Asp Val Pro Ala 
450 



Gin Ala His Thr 
440 

Leu Trp Gin Arg 
455 



425 

Ala Gin Pro Gly 
Val 



430 

Trp Thr Pro Ala 
445 



